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INTRODUCTION. 

IHE Great Vix. M£fiii, (\rhofc Memofy will 
ever be rerer'd tiydie Learned and Curi- 
ous Part of Mankind, for the. excellent 
Leflbos he has given to the World) a- 
mong other inftruaive Pieces, has lb beau- 
tifiJly reprefented fbme of Ae Remarka- 
Ues in 'Katnre's Works; that it is reaibnaUe to believe a 
Continuance of his Life would have (iimkh'd us with fiich 
a Natural Hiftory, as would have been ufefiil to Men of 
all Kinds of Learning. 

This Learned Gentleman, in his SpeHator, N" ur, 
. gives us his Opinion concerning Natural Hiftory, in the 
following Words. 

' I could wi(h our Royal Society would comjrile a Body of 
' Natural Hiftory, die beft jhat could be gather'd together 
' from Books and Obfervations. If the fereral Writers a- 
' mong them took each his parttcnlar Species, and gave us a 

'di- • 
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*, diftin^ Account of its Original, Birth, and Education, its 
'*. Policies, Hoftilities, and Alliances, with the Frame and 
*^ Texture of its inward and outward Parts; and' particularly 

* thofe which ^diftinguifh it from all other AntnkAs^ with 
' their peculiar Aptitudes for the State of Being, in which 
^ Providence has placed them j it would be one of the beft 

* Services their Studies could do Mankind, and not a little re- 
' dound to the Glory of the All-Wife Contriver. 

I am proud to own in this Place, that it was Mr. Addtfon 
who firft gave me this curious Thought, and lead me to the 
Compofition of the following Treati(e, which, however I 
have been fortunate in putting together, 1 can venture to af- 
firm it confifts of Truth fo far as I have mention'd any thing 
upon my own Knowledge. But as the World, in Cafe^ of 
this Nature, is commonly jealous of the Fa^s related, I have 
here given my Rteader an Opportunity of fiirveying the feve- 
ral Curiofities I have -mentioned, by dire<5ting him to thofe 
Cabinets where each re(pe<^ve Subjcd; is lod^d. 

It is not'to be expe^ed, that in a Work of this fmall Vo- 
lume, I can give a foil Relation of the Exteriour and Interi- 
our Parts of Bodies-; nor can it be fuppofed that even it could 
contain the Names of every different M'meral, Planty or Ani", 
mal that is commonly known j for it is true (as Mr. Addijpn 
obferves in the above-mcntion'd Paper) * That a Natural Hi- 
' flory, after all the Difquifitions of .the Learned, would < be 

* infinitely fhort and defeftive. Seas and Defarts hide Mil7 

* lions of Ammals £tom our Obfervatioii ; innumerable Artifi- 

* ces and Stratagems are aded in the howling Wildernefsy and 

* in the ^f^/ Deep, that can never come to our Knowledge. 

* Befides that, there are infinitely more Species of Creatures^ 

* which 
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' which are not to be ften without, nor indeed with the Help 
' of the fineft Glafles, than of fach as are bulky enough jfor 
' the naked Eye to take hold of. However, from the Con- 
^ fideration of (iich Mmah as lie within the Compafi of oar 
' Kno-vdedge, we might eafily form a Condulion of the reft, 
' that the lame Variety of WilHom and Goodnels runs thro' 
' the whole Creation, and puts every Creature in a Condition 
' to provide for its Safety and Subfiftance in its' proper Sta- 
'tiott. 

From this nfefol Plan for Natural Hiftory, I have endea- 
■Tonr'd to lay the Foundation of my Building, and ihall ac- 
count my felf happy enough, if among the Parts I have 
touch'd upon I have hit on any thing new and ulefiil: I (hall 
then be encouraged to proceed in my Oblervations and Ex- 
periments, and do my Part towards rdfing this noble Stru- 
^ure. In the mean while defiring the Carious, will* affift all 
they can, in colIe6ting luch Natural Materials, as may con- 
tribute to advance fb beneficial an Undertaking. 
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C H A p. I. 

Of the mofl remarkable /Appearances in Earths 
^»^ Mineral BodYes. 

N this Chapter I propofe to treat of Earths 
and Mineral Bodies, luppofing them to iub- 
fift much longer without any confiderable 
Alteration of Parts, than any other of the Cre- 
aked Bodies. Vegetables, Animals, and InfeBs 
have reipeftively their Modes of Growth ve- 
ry different from one another, each of them 
undergoing vifible Alterations till they are perfeft ; but Earths 
. andAft»frfl/Bodies require Length of Time to perfeift themfelves 
in their relpeftive Stations: Which time of their Tendency to 
Perfcaiori I (hall, for the Eafc of fome of my Readers, call the 
Time of their Growth. 

What I fhall here call Earth is whatever Soil I find in the Su- 
perficial and Second ii^ti/o, fucif jis may be nfed for the Propa- 
B gation 
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i^moti of Vegetables; perhaps in fbme Cafes we may even v£k 
the third Stratum for ue Profit of Plants; but all the iVa- 
/^ below this I fhall (uppoie are fb many Beds of Mineral Matter, 
either in a ilate of Solutipn, or Coniblidating, or die hardea'd 
as much as they ever will be. 

It would be tedious to enumerate every Particular which might 
be obferv'd in all the Earths that are uiled for the Produdion of 
Vegetables ; there are undoubtedly many thoufand difierent Mix- 
tures, which ^have either been made defigaedly, ' or have hap- 

n'd by Accident. It will luffice for my prefent Purpofe to di- 
tnguiih them under three Oeneral Heads, ^Sand, Lwm, a^d 
Clay, for all Earths are in fbme degree or other partaking' of 
thefe; and it is my Opinion that they all originally were made 
up of Sandy Particles, but vary*d only in their Powers, by mix- 
ing with Liquids of different qualities, (that is) fiich as are A- 
quaousy yifcous, and Oleaginous, 

The Particles of Sand which compofe Earth are not all of the 
fame Dimenfion$;'feme are big enough to be obferv'd diflini^ly 
by the naked Eye, while others are fcarcely to be difcern'd with 
the Microfcope, ytt every one of thefe Parts, however finall it 
is, may (I fkppofe) lofe of its Bulk and Weight, or add to both, 
by bdng expend to different Degn^s of Heat; and fb coiofe- 
quenuy when many of th^m are united, that united Body will 
Itill maintain (o much of the natural Di^fition of the Parts it 
was comppfed of, that a eertaifi'Degree of Heat would have the 
fame E0ed upon it, that it would proportiooably have upon the 
lead; Particle of its Compofitton ; for even a Diamondy which is 
the hardefl G^/» known in the World, will lofe a Share of its 
Weight by means of a ptwerfttl Buming-Gla^ ; an Inflance of 
which we find in PbiL Tranfa&idtts N* 3<^o, where in the Ac- 
count of Experiments try'd with Mr. Fillette'% Buriiing Concave 
in June i7i%y by the Reverend Vx, Harris stndDi, De/agu/iers, 

we find th^t a Diappnd weigking 4 Grain$> loft feren Eighths 

of 
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'^ its Weight, an Emerald was mdteid into a Subftance like a 
Tiirquots Stone, the Asheft^i iedtn'd condenied a little in z8 
Seconds, but it was theji femething cloady :' Mr. VillAte fay^ 
tliat the Glafs i^Uy eafctnes it. King fVtttiarffiOo^ct Half- 
penny melted in twenty Seconds, Silver Sii-peiice in feven Se^ 
comb and a ha!^ Tin meltedin three- Seconds, Caft Ironiniixteen 
Seconds, Slate in three Seconds, Tile in four Seconds, and vi^ 
tnfied t^ro* in eighty. Bone Ciddotcd in four Secbttds, and tir 
trified in thirty three, CalctAts Humamtt calcined iti two Se^ 
cotids. Talk began to caldne in forty Seconds, and a Foifile 
Shell in feven Seconds, Chalk fled away in twenty threeSeconds* 

N. B. Mr, Villette'f . A//r^r is a Concave of forty feven Incbei 
wrde, artd ground to a Sphere of fevenPj fix Inchesradtm, 
fo that fts Focus is gbout thirty eight Inches difi ant from the 
Fertex of the GJafs, 
From whence it appears, that every Mineral or other Body, as 'tt 
is more or lefs coniolidated or hardned, is more or le6 fubjed: 
to die Impreffions made by Heat or Cold; and diis I mention 
the rather, becaufe I woold ofe the J^wy, Whether if thefe 
Parts of Sand, ^c. being fubje6fc to dilate or contract, may not 
by means of their Pores receive a kind of noorifhing or impro* 
ving Juice firom the next neighbonring Liquid, and by that pelp 
in a long Series of Years Iwell and become larger than we might 
fuppole mem at firfk? If this were allowed, we might then inp- 
pofe Mineral Bodies had a kind of Growth, and we might even 
nope to difcover the Mode of Generation o^ Minerals or Stones ; 
which Work^ . I aot infomfd, the Cdehi ated Malptghins had be- 
gan. 

But 6irther j take three Pound of Sand in three ieveral Parcdr, 
well dry^d, and make each Parcel into a Pafte, the firft with 
common Water, the fecond with ibme Vifcous matter, fhch as 
a Solution of Soap and Water, or a kind of Liquid' Soap, and 
the .third with Oyl^ and lay them for fbme time expoied to the 

B z Sunj 
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Sun J the Sand and rW^ter, as it dries, will iaii to pieces, or le- 
parate.with a fmall breath of Aic; the Soap and Sand will be 
more retentive, jand will not feparate without ibme difficulty; 
.and the Oyl and Sand will be baked fb hard, as to require a coa- 
iiderable Force to divide its Parts from one another. • 

1 fuppofe then that the three /e vera! Soils I have mentioned, 
v'tz. Sandy Loam, and Clay, are all of them compofed of Sandy 
Particles, but dif^rently mixt with Liquids analogous to thoie I 
have meotioped, and by that means are more or lefs binding. 

All kinds of Satidy Soil are nourifh'd with Watery parts. 

luoam mixt with fbme Vtfcom Liquid, and therelbce more 
binding than Sand. 

Clay mixt with O'tly Vatts, and therefore more binding than 
Loank 

And I the rather believe this, becaufe Water eafily penetrates 
the Loam, and the vifcous Parts in it may be waih'd away with" 
out difficulty ; but Clay is more ftubborn, and reHfls the Water, 
which feems to demonilrate that the Parts it is compofed of 34;^ 
bound together by fbmewhat Oleaginous. 

Chalk I take to be a certain degree of Clay whofe Parts are 
. more ripened j and Marie to be fbme undigefteid Matter, which 
length of Years would ripen and confblidate. 

I obferve that neither Earths or Minerals are always confbmt, 
with regard to the Depth and Simation of their Straiay as we 
may fee in feveral Accounts fent to the Royal Society by fbme of 
their Ingenious and Learned Members. In Phil. Tranf. N ** 3 3 ^, 
Mr. Fettyplace Belkrs gives us the following Account of the 
Strata of Earth, Stone, - d^c. found in a Cole-Pit at the Wcft 
. End of Dudley in Stafford/hire. 

The firft Stratum immediately under the Turff, a Ycllowifh 
Clay four Foot thick. 

The fecoEfd, A Blue^h Clay, five Foot thick* 
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The tMrd, A Blaeifli hard Glay, called Chinch by Miaers j 
It is oae of the certain Signs of Coal. This Stratum is twenty 
fbnr Foot thick. 

The fourth, A Biueifh (oft Clay, nine Foot thick. 

The fifth, A fine-grain'd Grey Stone, which is found in feme 
Pits only, four Foot. 

The filth, A Clay almoft like the firft, but whiter, twenty 
one Foot. 

The ieventh, A hard Grey Rock, fcvcnty five Foot. 

The eighth, A Blue Clunch, like N** 3, five Foot. 

The ninth, A Black Subftance, call'd iieDun Row Bafty one 
Foot. 

The tenth. Coal, call'd Bench Coal, three Foot. 

The eleventh, Coal, call'd Slipper Coal, lefs black and flii- 
ning than the former, three Foot. 

The twelfth, Coial, call'd t5]&/;f Coal, more black and (hining, 
four Foot. 

The thirteenth, A Coal by the Miners csM'd Stone Coal, like 
Canal Coal, four Foot. 

N.B. 71be/e Stratz of Coal have, between each of them, a Batt 
as thick as a Crown Piece. 

The fourteenth, A Black Subftance, call'd Dun Row Batt, 
the fiunc with N ° 9, one Foot. 

The fifteenth, A hard Grey Iron Oar, call'd' Dun Row Iron 
Stone, one Inch thick. 

The fixteenth, A Bhieifh Batt, (in which lies the following 
Iron Stone) call'd the fVhite Row, three Inches. 
. Theieventeenth, A hard Blackifh Iron Oar, lying in finall 
Nodules, having between them a white Subftance, and therefore 
call'd by the Miaers White Row Grains, or Iron Stone, one Foot 
three Inches. 

The eighteenth, A hard Grey Iron Oar, with foftie white 
Spots in it, ca!iJlLdity& Midrow Grants^ two Inches/ 

The 
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•' Thenideteenth, A Black fKHIe Subftatxre^ call'd Gft^Zoi f*^/, 
i^wo Foot. 

The twentieth^ A hard Blackifh Iron Oar, widt irhit& ^pots 
In it, call'd the Guhhn Iron Sttne^ nine Inches. 
' The twenty-firft, A Batt, in fubftaoce much . like that in 
N*^ 19, one Foot fix Inches. 

The twenty-fccond, A hard Grey Iron Oar, call'd Grwfoc, or 
Cannoc Iron Stone, fix Inches. 

The twenty-third, A Batt (bmcwhat harder than N* zi, 
one Foot. 

■ 

The twenty-fourth, A dark Grey hard Iron Oar,. caU'd Rub^ 
hie Iron Stone, fix Inches. . 

The twenty-fifth. The TaUe Batt, next aoder the Rubble 
Iron Stone, two Foot. 

The twenty-fixth, A Coarlc Coal, called /onr CW, oneFoor. 

The twenty-i^enth, A Black brittle fhinii^ Bact, fix Foot. 

The twenty-eighth. The Heathen Coal, fix Foot. . 

The twenty-ninth, A Std>ftancc Ukc Coarfe Coal, by the Mi* 
ners call'd a Batt, one Inch. 

The thirtieth, The Benck Coal, two Foot. 

The thirty-firft, A Batt, fix Inches thick. 

This is as low as diey generally dig, tho' there is a Coarfe Coal 
under this. We are to remark, that thole Subftances which di- 
vide the Strata of Coals and Iron Oars, are call'd Bans by the 
Miners j they arc^nerally black, confiding of a Matter pecu- 
liar to themielves, and are of a Texture nearest Ike Marfe, di&* 
ibme of them are liilile, and others have jt Siibftanrr not nolike 
Cool, max with, them ,* it appears firom hancc thac this Cool 
Mine is one liMidffcd eigbty eight. Foot and a half deep. 

The otker Account is of the Strata obferv'd in the Coot 
Mines cf Mmd't^ in Sometfetftnre, and conunuoicated to the 
Royal Sodety by Dr, f¥e^idy in a Letter to him ieowL John 

Strachey, 
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S^achejy Efqj znd\vi(ttt<iAiii Phil.Tranf. N** 3^0, in which 
wemay obferve that the Situation of the Strata ate very diffe- 
rent from thofe in the Coal-Mine at ZW/ry above-mentioii'<f. 
We find in the digging for Coal about Mendip, ' fays our Au- 
thor, the Sur^ice is mofliy a red Soil, which under the firil or 
fecond Spit degenerates into Malm or Loam, and often yields 
a Rock of reddifh Fiteftone, till you come to four, five, oir 
many times twelve t>r fourteen Fathom deep, when by degrees 
it changeth to a grey, then to a dark or blackifh Rock, \mich 
they call the CtaiCiwes ; thefe always lie (helving and regular 
jis.theCoal <ioth : But in thefe Parts they never naeet with Fire- 
flone over theCoal, ta at Nfwca/ile and in Stifff^rdjhire'y thefb 
Olives vary mucli in Hardne^, in fbme Places being little 
liardcr than Malm or Loam, in others fo hard, that they are 
forced to fplit them with Gunpowder j io likewife in Colour, 
the Top inclining to red or grey, but the nearer, to Coal the 
blacker they grow,- and where-ever they meet with them, they 
are fiire to find Coal under them. The firil or uppermofl Coal 
Vein at Sutton is caU'd the Stinking Vem^ it is hard Coal for 
Mechanick Ufes, but of a fulphurous Smell. About five Fa- 
thom and half (feldom more tnan feven Fathom) under this, 
lies another Vein, which from certain Lumps of Stone mix*d 
with it, (hke zCt^tit Mmrtuum not infiamable) call'd Cati-htady 
they call 1^ Cat-head Vt'm, About the fame Depth again un- 
der this lies .the three Coal Vein, fb call'd, becaole it is divided 
into three di&rent Goals; between the firfl and &Gond Coal is 
a Stone of a Foot, in fbme places two Foot thick; but the mid- 
die and third Coal feem placed loojfe on each other^ without 
any Separation of different Matter. 

' Next under the three Coal Veins is the Peaw Fein fo call'd, 
becaufe the Coal is figured with Eyes refembling a Peacock'^ 
Tail, gilt with Gold, which Bird in this iDountry is call'd a 
Peaw, The Clitf over this Vein is variegated with Cockle- 
Shells 
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shells^ and Fern Branches, and is always an Indication of tlijs 
Vciin ; under this again between five and fix Fathom lies the 
jSi^itlis Coal Vein, about a Yard thick, and near the (ame 
Depth J under that the Shelly Veinj and below that va 
Vein of ten Inches thick, which being little valued, has liot 
been wrought to any purpoie. Some iay th«:e.i$ a\fb another 
under thelaft, but that has not been prov.ed,,withiq Man's Me- 
mory. At Farmgclon, which lies four lililqs (^{baiit firOai th6 
Mines of i'«//«>», the JiVA-^jr/a agree in all Parts. ». V 
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* Between Farmgdon and Htg}) Littletm the fiinc Wpyiis^^^ 
to retain their regiilar Courfe ; but at Littleton^ their lowed V^n 
is the beft Coal, which at Farmgdon proves, (malt. 

* The fame Veins are found again in ^the ParHh of Stanton 
Drew J a Mile diftant from Suttony only at Stanton they havd 
little of the red Earth or Malm on the Surface, but come iin- 
mediately to an Iron Grit, or grey Tile-ftoae, which is a fbrc- 
junner of the Coal Clives. 

* Now as Coal is. here ^generally dug in the Valleys, fb the 
Hills (eem alfo to obferve a regular Courfe in the Strata of 
Stone and Earth found in their Bowels j for in thefe Hills (I 
mean thole only that are -difpers'd between the Coal Work$ 
above-mention'd) we find on the Summits a Stow^ Arable mixt 
with a ipungey yellowifii Earth and Clay ; under which are 
Quarries of u^at^ in fevcral Beds, to about eight or ten Foot 
deep^ and fixJ^oot under that, thro' yellowifh Loam, yon 
have a 'blue Clay inclining to Marie, which is about a Yard 
thick 'y beneath this is a Yard of whitifh Loam, and then a 
deep i>lue Marfe, fbft, fat, and fbapy, fix Foot thick, only at 
about two Foot thick it is parted by a Marchafite, about fix 
Inches ' thick j it is to be noted that thefe Beds of Stone and 
Marie tun horizontal, whereas the Strata of Coal run Hope*- 
wife,' As it is very well reprefented in a Copper-Cut prefixed 

to this tTfanladion, which 1 refer my Reader to, as well as the 

other 
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other curious Parts of that Epiftle, which tho* they are not im- 
mediately ofefiil to me in this Defign^ are neverthelefs very well 
urorth any one's while to read. 

Fromtheie two Accounts, without enumerating the feverai 
Relations we might have recourfe to, we may (atisfy our felves, 
that the ieveral Strata of Earth and Minerals in G>al Mines, 
found in ieveral Parts, even of Brhain, are not always conftant 
and aereeable one to another; and undoubtedly, when we dig 
for Tmy Leady or Cofper^ the Strata found in thofe Mines do 
not tie fcgnlarly the mme in one County that they do in ano- 
ther : And even the hardeft of them, at this Day, Vere once no 
more than thin Mud little denfer than Water ; fb that Bodies of 
no more weight than Shells, or Teeth of Fifhes, would iubfide 
themfelves down to the bottom, or lodge diemfelves in it : We 
have inftances enough to prove this from the many kinds of 
Shells, Fi{h-bones, Bits of Plants and Animals found even in 
Bodies as hard as Marble, and almoft every Quarry of Stone; 
which Shells, ^c. could never have been there, if the Marble 
and other Stones they are found in had always been of the fame 
Hardnefs. 

But there remains a great Difficulty to determine, (/. ^.) the 
length of Time neceflfary to ripen each refpeAive kind of .Mud, 
(b as to bring it to theHardoeu of Marble, Freeftone, Fireftone, 
ftPf. But if we examine the Account fent to the Royal Society a- 
bottt four Years fince, of a live Toad that was cut out of the 
middle of a Block of hard Stone, we may reafonably imagine, 
that fort of Stone could not be longer than an hundred Years, 
from its ftate of Mud, to the time it was taken out of the Quar- 
ry, without we fuppole that a Toad can live longer than an 
hundred Years. We have indeed an Inftance of the fpeedy con- 
folidating of Sand, Lime, and Water made into a Mud or Mor^ 
ter J and whether there may not be found forae kind" of Liquid 
to mix with Sand and Lime, which will make them more bind- 

C ing, 
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hig, and eicpedite. their hardning, I leave to the Archite^s to 
cooHder j but they, muft take this Thought along with them, 
that even fbme Waters are more petrifying th^ oth/ers; and 
that ibme kinds of Stone lying near the Surface are very hard 
when they are dug, but decay in a few Years when they arie cxr 
pofed to the Air ; while others, which are fbfter in the Quarry, 
grow hard and firm prefently after they are takeii out of it. 

Dr. Stukely, F. R. S. has very judicioufly given his Oj>imon 
of this Matter, in a Letter to the Royal Society^ ,concer|ung an 
Impreffion of a Skeleton of a large Animal in a very'l^d Stone, 
edrd a ^lue Clay Stone ^ fnppofed to be dug out of the : Quarries 
ntHk Fttlheck. That Gentleman gives us, among other curious 
SLemarks, the following Article : * Sir Ifaac Newtotfs Do^rine 
' of the Attradion of the Particles of Matter, according to the 
'quantity of its Solidity, Proximity, and Surface, efpecialty that 

* it is infinitely greater in the point of Contad, upon which de^ 
5 pends its Cohefion, and all the Varieties of Phyfical Adion, 

* will eafily dtred us to a Notion of Petrifadion. We learn how 
' a proper degree of Heat or Cold, Moifhire, Motion, Reft and 
' Time promote this Principle, from the common Experiments o£ 
' Chryftallization, and freezing even before the Fire, and in ma- 
' ny Chymical Mixtures. Whence we cannot be ignorant oF 

* Stone growing in the Quarries gradually, not by any fancied 

* Vegetation, tho' there is fbmething like it in Corals, but ger 
*■ nerally by Apportion of Parts to Parts, as is notorious in the 
*^Fbtors of fubterraneoos Grots and Caverns ^ (o that we have no^ 
*■ reafbn to doubt, but what was Clay, Sand, or Earthy three 
^ thoufand Years ago, may now be Stone or Marble , according 
' to the proportion of Concurrence of fuch mentioned Cades,* 
The reft ©f this ingenious Letter 4nay be feen in PhiL Tranii 
N'' 360. 

In the above-mention'd Accounts of the Strata we find fbme 
Veins here and there of Metalick matter^ as Jroti Ore,, for. £xt 

ample; 
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ample: Now whether at the retreating of the Waters to their 
^ppt>inted Bonnds after the Deluge, tneleAfrtaficif Bodies, were 
^nal lit Quantity and Perfeftion, at we find them now-aTday^, 
is i&uery worth examining: Or whether from a ftw Particles 
or SeeSs of Metalick Bodies railing into a proper Nidut they en- 
creas'd or enlarged, orelfe, may we conjefture? That Parts of 
differentVorms happening to mix with one aaothej-, agreeabld^ 
to Ibme Law of Nature, might with, or without the '4Siftin«e 
of fome proper Liquid, frame a Body, which len^h 'of time 
fhoald ripen into a Metal; this, I think, deferves our Conlide- 
ration. For my own part, I (uppofe that all the Metah now 
refididg in the Bowels of die Earth, were not always fubfifting 
in the ftate they are now in; I imagine they are abundantly in- 
creas'd fince they were firft created, by means of Seeds, or fome 
method of Generating] and this, I think, is not more remote 
ftom Reafon, than once the Generation of Plants was thought 
to be; and even from the firft Principle of the Produdion o£ 
MetaUck Bodies, to rfieir moft pefea State, I imagine they un- 
dergo various Alterations, and have difierent degrees of Ripencfi,; 
fomcwhat analogous to the Changes in Inleftal Bodies; as .for 
Example, Let us take out of twenty feveral Mines of one fort of 
Metal, which will yield Silver, an equal quantity of Ore, and re- 
fine every Parcel of that Ore diftindly, we fliall hardly find two 
of theie Mines produce the feme proportion of Silver, or contain, 
the lame Richnefi one as the other, which I liippole happens, 
becauie one is in a riper State than the other; pernaps that which 
is now Silver, was Lead, or feme other Metal, a thoufand 
Yeaisago. We may yet add to this another Quellion, Whe- 
ther a Mrta/ once generated in the Bowels of the Earth may, 
not be hdp'd in its Growth, or nourifh'd more or lefi, by means 
of Joices (mixing with it) filtering thro' the Strata above it of 
various Textures and Depths; fbrlfiippofe, as the feveral neigh- . 
bouriog Strata of Earths ot Stone are variotifly compofed ori 
C 1 placed 
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j|l^e(Jabdm tHe Vein of Metafftck matter, Co i\it Juices oi* Liqaids 
^Htr^g. tl^rfif tl^e^l are of different Qualities, either nouriOiing to 
jtue.pjc^ ^Ben they mix with it, or deftrudive to it; And I tht 
.rather embrace this Opinion, becaufe it does not ieem difagreea- 
,tile.to what the Learned Dr. Woodward^ F. R.S. has laid dowh 
Ml his Celebrated Natural Htftory of the Earth. 

1 fuppofe likewife, that Gems, which are found in the Intervals 
. or Cavities of the (cveral Strata, proceed from certain Seeds, or 
ftcoodadng j^articles, of their refpe<^ve kinds, which mixing 
witb: the Liquids continually filtring thfO*"the Pores of the fe- 
ytuk Strata^ are by degrees brought into thtir^ed^, (/. e) thofe 
Intenrals amongft the Strata, and are there Chiyfl;al!fzed> and 
i (uppofc grow larger as they receive additionar Ehcreafe from- 
the Corpufiuks, which continually are cbnvey*d by the Water 
into them, and become more ripe or perfect, as they have a 
fonger fliare of time to lie there undifhirb'd. From the Expelrt- 
ment made on the Emerald with Mr. Filletit^s Biiirhing-glafs, 
whereby it was changed into a Subftance like a Ttirqnois Stone,, 
and the other Obfervadons there mentioned, we might alfb con- 
jedure, that ^ery particular kindof (xif;;^ requires a different de* 
gree of Heat or Cold to bring it to its true Confiftency and Co-^ 
lout; and then we may fuppofe, that while any Gem is firfb 
forming, and confequently in a tender State, that then a little 
difference from the degree of Heat or Cold it namrally required 
would alter its Qualities ,* but Nature feems to have a fpecial Re- 
gard to maintain them always in the fame Degree, without Al- 
teration, by placing them in the Bowels of the Earthy where 
(if I may fb lay) they always breath the lame conHant Ait with^ 
out Interruption. 

As for Pehles, FKnts, and fuch like Stones, Drl. Weodward 
Bippofes them to have been ail originally form'd, an4 repofed ia 
the Sir Ota of Earth and Sand j and even thei/^sili^^rtoo,' which 
that curious Gentleman make» ^ nacutal /^^ as iirdi a$^ the 
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fdV; and the Reaibos he gives why we find fb many of them 
loo(e on the Sea-flioars^ and on the Surface of the Earth, is, that 
by violent Wafhings of Rains, and by the Sea or other Water 
beating upon the Shores, Cli£Es or Lands, the Earthy Parts are 
diflblved and carry'd away j but die Pebles^ Pyriu, Amber^ or 
other like Nodules^ being hard, and not di(k>luble, and mote 
bulky and ponderous, are left behind, divefted of their Terreflrial 
Covering. And indeed I do not find the Growth or Etitcfeafe of 
fuch like Bodies can be accounted for any other way^^tlfan by 
fuppofing them to have had their firft Being in the &dv^-6f 
the Earth, where they might be regularly iupplied wit$( i^^ 
thing necelTary for their Con(bru6bion and Nourifhm^'nt^j 'aiJHPa- 
gain^ it is fb much more obvious, as we find every fort we Hin 
name, as well lying in Strata under Ground, as expofed upon 
the Shores and Surrace of the Earth. And the Nourifhment and 
Di£Ference of Colours given thefe Bodies, while they were lying 
and growing in their livcraLi Strata, I fiippofe to be produced by 
a Came, nearly the fame of that which gives us the difiercnt 
Colours in the Leaves and Flowers of Vegetables j the feveral 
Strainers or VefTels which compofe Plants, doing perhaps the 
fame Oflice that the feveral Strata of Earths do to Minerals^ or 
Metals ,* and as. the different Juices paffing thro' the feveral Veins 
or Peds of Earth are altered by a fbrtof Filtration, and varied by 
mixing with fbme Mineral Corpulcules, which would be latent 
without fiichAffiftance^fb thefe Juices differently flrain'd thro' the 
feveral kinds of Earth, mixing with fbme Vegetable Particles^ 
which change their Qualities, produce di^rence of Colours in 
the Leaves and Flowers of the Plants they pafi through. 

And this is what I fhall venture to mention at prefent con- 
cernine Earths and Mineral Bodies, which, if my Conjeduriw 
are right,, have a kind of Growth, and. even a mode of Genera- 
ting and Increauag i and if once wehavefufficient Proof of thefe, 
we need not fcruple to allow.them Life too, however flow itbc; 

thefe 
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il^iftPinflcitf have no Local Motion ho more thaq Plants j but A- 
ESSSkts tHat Yi?^'^^ Local Motion arc yet analogous' to Plants inGer- 
n'ei^tion^Mtd Circulation o£ Jmccs thro* their Bodies^ and have 
SeH/ation more than Plants; Plants then want Local Motion and 
^<f^ifr«w to be equal to Animals; "but I fuppofe have only the 
Poiwers of Vijible Growth more than Minerals, and of being 
transplanted from place to place, and yet retain the Power of 
Gr&wthf\kit where muft we tranfplant the Earth to make it 
gr^w j or improve it ? 
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CHAP. II. 

Of the C0RALINE9 Truffle, Fungus, 
S p o N G Ej and fuch Bodies 'which poffefs the 
firfi Degree of Fegetative Life, and are feemin^ 
the Pajfage between Minerals and perfeh Plants. 

I' N the foregoing Chapter I take notice ^as far as my Experi> 
; ence will permit) of MtnfraltndMetallickhodies, that they 
pofTeis a certain Share of Life, or kind of Growth, whereby they 
attain to diftindt degrees of Perfection, as they have lain more 
or leis time in their natural Beds ; the Stones which I have in the 
laft place taken notice of, haye each, according to its Tribe, a 
Figure or Form, which diftinguifhes it from one of another Clais i 
and the length of time which Nature takes to form them, gives 
them at leaft an equal fhare of time to reinain unperifhable j fb 
it is likewiie obfervable in f^egetahles, that as they are more flow 
of Growth, {o is their Remain of longer Duration } but I con- 
ceive there is not in Nature any f^egetahle Body which can or e- 
v^r had half the Durance oi Mineralsy xnsXtii Oral may be al- 
lowed 
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low'cl it$ place among Vegetables : And it is the^ difTerent Setttl- • 
ments ot our great Men concerning this Subje^, which glYj98> 
ihc fbme diflficmty in this Part of my Work. It is not allaw'd.by^ 
(erne to be more than a Petrified Body, while fbme Gentl^^ea 
oiF the Royal Academy at Paris pretend to have difcover'd ivt- 
Seed VeJfeU, as we may find in their Memoirs for the Year 1 7 1 1^ 
For my own part, I (hall not pretend to determiae fo great a Dil^ 
fictilty, unlefs I had more Experience in the matter. I (haU. on- 
ly take notice from its brancVd Figure, and its mainner of £1^7 » 
ning it /elf to< Rocks, Stones, and Shells, that it has fbme Ana- 
logy to Plaints; for^ip the firft place, if we confider the Cwth- 
lines frequently growing upon bur Bf^glijh Coafb, the manner 
of their rooting in Stones and upon Oyfter-Jhells } their method 
of Branching, and crdlei). Subitance, I cannot fee any reafbn 
why we may not place Coral amongfl the Suhmarine ^hntSi 
Again, as to the rooting of Coral in this manner, and the podi- 
bility of its drawing Nourifhment from Bodies of fbhard-a Nature,, 
let us look upon the Sea^elts, which fbmetimes are of that 
Length and Extent, that I have meafiired feveral above fix Foot 
long, altho* the Stones they were rooted in did not weigh above 
a Pound a-piece: So likewife the Sea-Weedsy and Fuci^ har^ 
not always larger Bodies to draw their Nourifhment from^ but^: 
indeed they may probably be affifled in their Vegetation by the 
frequent JK^eturns of the Sea Water, which may ferve to fill their 
more ^ongey Parts, and contribute to make 'em (well, as the 
Circtunambient Ajr aflifls the Growth of Land Plants More- 
over, we find that Coral is of different Kinds or Species, as 
much as any Ptant growing, upon the Land ,* we have the Red,, the 
White, and the Black, pretty common, befides many other more 
rare Sorts in the Cabinetsor the Curious, where I commonly find 
them accompanied with Cor alines^ the Sea-Fan ^ and other fiidi 
like Bodies. .. 

The 
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The famous Cabinet of Mr. f^mcent at Harlem abounds in 
to(e Rarities,' as does alfb that of the curious Dr. Frederick 
R0jjh (^Amfierdamy where I have fcen near fixty Sorts remark- 
dbly different from each other ; especially in the nrft curious Col- 
leton is to be admired a large Branch of the red Coral, above 
HFoot and half in height, otan extraordinary Value. There is 

! ihdeed one thing which we may take notice of, with regard to 
Coraly that upon breaking off any part of a Branch, we (fifcover 
the fame Star-like Shootings as are found in the Sfar Stones ; and 
there k (eemingly wanting thofe capillary VeileU which run 
longitudinally, to convey the Sap up the Sceois of Ptants , nor 

' Bo I find by Enquiry witn my befl Microfcopes that they have a- 
iiy, which is much the fame cafe with the Leaves of the AUe^ 
and fbme other kinds of Succulent Haots, where we cannot dif- 
tover any VefTels which run longitudinally thro* them, and arc 
therefore brittle as Giafs The famous Mr. Leeuwenhock of 

' Delfty who was jaftly reckodM the greateft Man in Europe for 
his Skill in Microfcopes, has given tne World a curious Account 
of his Obfervations on red Coral, in a Letter to the Royal So- 
ciety, wherein, I think, are fcveral Remarks which may great- 
ly contribute to illuflrate this Work, and help to determine whe- 
ther it is more a Mineral or a Vegetable ; he tells us that he has 
feen froall Parts of the red Coral upon a little Scollop Shelly and 
upon a fmall Fifh call a Horn, and was of Opinion that it did 
not grow on thofe Bodies, but was only coagulated upon the^d 
Shells, He then proceeds to give us an Account of his Micro- 
fcopal Obfervations, and tells us that he cut o£F feveral thin (ca- 
ley Particles, both Longitudinally and Horizontally, from the 
Blood Coral, in order to difcpver the VefTels in them j he ob- 
fervesj that in thofe Parts which he had cut thro* a-cro(s, there 
ran fiich Fibres from the Center to the Circumference, as arc 
found in the Roots of under-ground Fruits ; but that in the o- 
ther Parts he had only a feint View of fbme very fmall Orifices 

of 
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t>f Veffels, and could make no perfed: Remarks of them, but 
that it (eem*d to him as if the Parts of Coral were made ap of 
roondifh Particles, fuch as fbme certain Fruits are compofed of; 
but their Roundnefs was not exadly equal one to the other) hut 
fnch as might bed (bit with the reft, fb as to leave Vacuity in 
them; {I Juppofe like the Bubbles in Froth of Liquors) and thus, 
£i)FS ije, die Saps which are not in the Veffeis, are convey'd 
'HxMDEliione ofthofb round Parts to the other, and fb (erve for 
■Canals; v-V, \i..<, 

:. '^ lAgiffl, Jiltiii|>pofes that Coral, whilft it is growing at the 
^'Bottott^'fif xheiiin^ is^vesv Oaftf and tfiat the Plants of Coral 
^orthqiri&iadches'btiiigDroken^otf by the CoralV'^ets, the 
'thick Ends of themfnifytcddentally fall upon a Stoneioi fbme 
^ other Subftance; aa4^iy>>icafbn of their Softnefs, and a Glutinous 
-' Matter they are ^ndnied with, may very eafily be faften'd to the 
' Stone, and then give us reaibn . to believe it is an Excrefcence 
' from the Stone or other SubfUnce we find it upon.* From 
this laft Obfervation, as well as the former, I do not fee any rea- 
fbn why we may not place Coral zmd^llffVegetables ; for as Fve 
remarked before, that the Brittlends of Coral may proceed from 
the fame Caufe as that does in the Leaves of Succulent Plants, 
/. e. the want of Ldngimdinal Veffels, fb may the Coral partake 
< of other Properties common to Sutculent Plants, fuch as that if 
we only lay upon the Earth an Off-fet or Branch of ^loe or Se- 
dum, they wi^l flrike Root in due time without other trouble ; 
and-Shells and Stoney Sublhinces being to tlicCoral, as the Earth 
is to the above-mention'd Plants, a broken Piece may as well 
take Root upon them, as the others do upon the Earth. 

The Sponge is the next which we may confider as a Subje<5t 
leading to Vegetation, and is what I believe is allow'd by all to 
be a Plant, tho' it is indeed feemingly imperfect, i( we compare 
It with others ; but its Veffels are fo nicely woven into one a- 
nother, that every part is equally fupply'd with Juices as it flits, 

D or 
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of^ !s 4i i^cn from place to place upon the Sea ; it is a WatKlerer 
as. veil as the Lens Pah^ris, or Duck Meaty which feldom or 
never fixes its Roots in any fblid Body, but ftrikcs them into the 
Water only, from whence it receives its Nouri&ment. The 
Figure of the Sponge is for the moft part Globular, but without 
any great Exa£):ne£^; it is compofed of Parts rather like x\xtP'abf 
than any other part of a Plant, is wanting of Leaves, and has 
no( either Flowers or Fruit that I can yet difcover. There are 
relating to the Sponge feveral kinds of Spongo'tdsy which are ra- 
mole or branched ,• but the Texture of meir Parts are near the 
fame with the common Spof^e; 

The next following thele, and but little more perfe^ feem- 
ingly, either in Figure or Parts, istheTrij^ and the Puff-hails, 
The Truffle is of t^'o Kinds, as Mr. T^umefort inlbrms us, the 
one round, and the other of an Egg-like Figure ; but the flelhy 
part of both thefe kinds is of a much cloier Texture than the 
Sponge y and each of them grow commonly about fix Inches under 
Ground in the Woods of //^/y, France, and feveral Parts of 
England^ and I am inHrm'd have their Seed-VeJfeU towards the 
Center, in the moft flefhy Parts ; but as yet I have not been able 
to difcover any, but refer my Reader to the Account given of this 
Tribe of Plants^ by the Curious Mr. Geoffrey , in the Memoirs 
of the Royal /Academy of Paris, 1 7 1 1 . I am apt to believe the 
Truffle is not unlike the Puff-Bally as to its manner of Growthy 
that is, in the firft place its Flefh is pretty firm, and by de- 
grees, as it becomes more ripe, its inner Parts change to a kind 
of Dufiy as we find in the Puffballsy which grow fo plentifully 
upon Commons and other Failure Grounds^ whc^ Dufi I fhouM 
rather fuppofe to be the Seedy than be incHn'd to look for it in 
them while they are in their growing State. Of the Puff-balls I 
have likewife oblerv'd one fort growing in the fhape of a Pear> 
commonly under Crab^trees* 

After 



Works^Nature. 19 

After thde we muft take notice of thoie of tke ¥m^ 
Tr'tbe^ which are yefwithout Caps, but (eeming more conftant 
and regular in their Figure than thofe we have already men-. 
tion'd. There are two kinds which refemble Branches oiCor^L 
they are common in the Moifey Grounds in England, and di^ 
fer only in the Colours of Yellow and White. After them the 
Cup Mujhrooms cut on one fide, fuch as the Fungus Samhucmus, 
or that which is found growing about the Roots of the Elder- 
tree, and fbme others nearly iJly*d to it, which are of an Orange 
Colour. 

Next follows thofe kinds of Fungt with Stems and Caps:, 
which vary their Figures as they become more replete with Juices ; 
thefe begin to fhew us fbme Parts, which we may naturally er- 
ped: to find in perfeB Plants, as Roots and Vejfels, which run 
longitudinally, and compofe the Stem, ftom whence the Cap 
receives its Nourifhment till it is fully explaned, as may be eafi- 
ly difcover'd in the common Mujhroom or Chatnp'tfftion, with- 
out thehelpof aGlafs, as well at its firft Appearance mthtButtm^ 
as when its Cap is fully fpread j the Chives within fide of the 
Cap have been by fbme taken for the Seed', but I do not find, 
with the greateft Care, Acy can ever be made to Germinate; 

As to the Champigmon, wnich is fb much eftecm*d for its excel- 
lent Flavour and delicious Relifh, it is propagated with great Fa- 
dlity in the Gardens about Paris } but the Gardeners there have 
no regard to the Chives which I have before mention'd j nor do 
they believe there is any fuch thing properly as Mufhroom Seed, 
but chiefly rely upon the manner of making Beds for them, and 
placing here and there in thofe Beds fmall pieces of Moldy Soil, 
found commonly in old Dunghills, which is accounted better, 
as it abounds with white Cobweb-like Veins running through it. 
And it is obfervable that the Moldy Soil I mention, after 
lying three or four Days in the Bed, becomes as it were a Lea- 
ven to the whole^ by fhoocing out its Cobwebs over the greace(l 

D 2 part 
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part of the Surface, and af length runs into Clufters of (mall 
white Knots, which come in the end to be perfedt Mujhr-ooms. 
To make thefe Beds, they provide three or fotu* Cart-loads of 
Horfe^dting, well dlear'd from the Straw, and tofe it up in an 
Heap to lie for fifteen Days 5 then they mark out their Bed three 
Foot wide, and of that length as may employ the Dung to lie 
near a Foot and half thick, laying the Sides iloping, in fiich a 
manner, as that the Top of the Bed may be brought to a Point 
or fharp Edge, like the Ridge of a Houie, when it comes to be 
railed three Foot high, which muft be done with Dung, prepar'd 
like the former fifteen Days, after the firfl: making or laying of 
the Bed. 

Immediately after the firft Layer of Dang is wrought it ma& 
be cover'd, the Top and Sides with HoHe-lkter tolie upoa it un- 
difturb'd, till we lay on the fecond or lail Courie of Dung, and 
then the whole Bed muft be coated an Inch thick> with fine 
Earth, and beat down gently with a Spade, having a Arid: re- 
gard where the Line runs between the two different Layers of 
Dung, along which there muft be bury'd about an Inch deep 
fbme fmail pieces of the Nfoldy Soil as big as WaUnutSy at 
a Foot diftance, and then the whole carefully cover'd with Horfe- 
litter ; from this Management we may expedb a large Quantity 
of Mufhrooms in a Fortnight after tl^! Bed is compleated, and 
will continue to produce every Day for a Month or five Weeks. 

In the gathering of this Dainty, the French Gardeners always 
take care to pull them up with their Roots, preffing the Earth 
down gently upon the place they draw xiatMuJhreoms from, and 
covering it with the Litter immediately ; they are likewife very 
curious to obferve, that no broken part of a Mujhroom be left 
on the Bed, which would breed Worms, and defiroy the young 
Knots of Buttons^ which are coming forward. In the Win- 
ter they lay up great Parcels of the Moldy Soil in dry places, for 
their Ufe at different times 5 and they have this regard to the 

making 
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making of their Beds in the Summer, that from May tilt Septem- 
ber they lay the Foundations of them eight or ten Inches 
below the Surface of the Earth. 

Of thefe Cap Mujhrooms there are fbme more iSibftantial, others 
more fogacious, (bme edible, others poi(bnous ; but to take them 
together they are a very numerous Family. The curious Mr. 
Dandhdge (to whom I've been obliged for many Notes and Ob- 
fervations mention'd in this Work) has noiw> by him the Paint-* 
ings or Figures of above a hundred Sorts, which he has col'^ 
ledted in England; and Lam perfwaded that there is hardly any 
Nation which does not a£Ford as many.difeent kinds in propor" 
tion, confidering the. Drawings . I have ieen-in the curious Cabi- 
nets abroad. The Times,of theirjaatural Growth^ is in the Spring, 
and in the Autumn. 

% 

We may note, that the Moldinefs upon Liquors^ and fach as 
appears upon Confedions and Pickles that are damaged, is of 
this Tribe : They are multitudes of (mall Fungf or MufhroomSy 
which are of that quick. Growth, that in about fifteen Hours, one 
fingle Point will fpread a quarter of an Inch over the Surface, aa. 
I have obferv'd with the Microfcope. 

Explanation of the Bgures relating to this Chapter » 

^ P L A T E I. 

Fig. I. A Branch of the Red Coral. 
Fig. II and III. Branches of CoraHnes. 
Fig. IV. The Sea-Fan. 

P L A T E II. 

Fig. I. Truffle. 

Fig. II, The button of the Mulhroom, with its Plant fulkter" 
fe&ed, . ^^ 

CHAP. 
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CHAR III. 

0/* Plants and Super-plants, *wbat is 

moft remarkable in tbem. 

THE ibrffler Chapter gives os an Account of thole Vegeta- 
bles which feem to be the mod imperfed, as to their want 
cf Parts,- but they are indeed more fpeedy in their Growth than 
thofe Plants which have the u/uai Ornaments of Leaves, Flowers, 
and Fruit, or inch as we ihall find treated of in this Chapter. 
Mujbrooms however are certainly perfeft as to themlelves ; bat 
the more common Knowledge of Trees^ . Herbsy and Shruhs^ 
may give ns room to think, that whatever Vegetable is wanting 
of dhe Ornai»ents cfaefe pofTefs is not perfe^ For my own part, 
I think it no fmall Plea&re that Nature is £o extensive and vari- 
able in her Works^ that a bare Discovery of them is more than 
the whole World can compafi ; and that the Mind of Man, 
which naturally loves Novelty, has the gtatefiil Oppormnity of 
being placed in the midft of (iich a boundlefi Variety. With 
regard to Liie and Growth, theUnskilfiid arc apt to judge, that 
Parts of the (ame Kind muft equally refide in all created Bodies ; 
but if I may venture to give my Notion concerning that cafe, it 
is, that what every Vegetable or Animal is wanting of half the 
Parts or Ornaments that we find in others, thofe ieemingly Irn^ 
perfeBs have a double Power of a^ng firom every Part they con- 
tain, (b that two Parts in them perform as much as four in the 
others ; which may perhaps be «ie reafon that Mujhhoms are of 
quicker Growth than thofe Plants which we ftile the mofl Per- 
feB. 

The Plants which 1 think mofl properly follow the Tribe 
treated bf in the fbregoing Chapter, are firfl, the RMiJh Kind, 

or 
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or Jsmcusy of which there are many- fbrts^ fbme larger, others 
lefier, which chiefly diftingnifhes one Kind from another, all 
of them confifting of green ^iral Stems, which re(ped:ively bring 
ibith Bunches oiFlowers that end in Seed, but have no Leaves ; 
they may he rather acoonnted Amphibsom Plants, than Inhabi- 
:tants of the Waters, feeing that they grow as well on the Land> 
if it 4)e tolerably -moift, as in the Waters. 

Thefemaybefucceedrdby the£(;i&i»0iM9f/Kr«^i/f, ot Melon T^bf" 
Jiksy which VLTcPiaftts withoutLeaves, and are. only guarded with 
Jimu ; the Melon Tbifties never brancb, umlefs •mey are cut, 
as I have obferved in twoliinds «f them: the large K>rt which 
cosnes commonly ficom fi/ievh and St. Chrifiopihers in tfafe #^- 
Mdiei, by lofiog its Top or Crown, pats kxth young Heads, 
which may be taken off and planted ibr Increafe ; and fo like- 
wi^ the imalkrdund^ which comes frotn the Gafe of Good HopCy 
will do the lame; the^rfb 6f the& I have feen in the Aate I 
mention, in the Royal Gardens at Hampton-Court^ and the lat- 
ter in the Phyfick Garden at Amfierdamy from which Place 1 
got ieveral young Plants. It is remarkable, that in both 
thefe the Blouoms barely appear through the Skin or Covering 
of the Plam, and the Fruit always remains hid within the Plants 
till it is fell ripe, and then burfls forth on a fndden, which is 
not common in other Phnts. Thefe two are defcribed 
in Mr. Ray^& Hifioria Plantarumy and in the Hortus Lugduno 
BatavttSy and are ready Engraven for my Hiftory of Succulent 
Plants, 

The next following is the Torch Thijlle, a Plant of an 
extraordinary Face^ it is wanting of Leaves, but in other 
RefpeAs coming nearer the Perfection we look for than 
the former ; thele flinging out their Branches freely ,• they are 
all guarded with Spines, and bear large Star-like Bloifoms, which 
do not open till the Fruit is full grown, after the manner of the 
Opmiia or Indtan Fig : The largefl kind of them is that which 

we 
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ve have (b common io our Green-hoofcs id England^ aad is en- 
graved in the firft Decade of my Htfiory of Succulent Phmts ^ this 
I have feea near twenty Foot high in the Royal Garden at Paris i 
and in the Royal Gardens at Hampton-Cmrt there is another 
(brt with .a white Rind or Skis, which^ like the former, 
grows upright, but with lefs Luxuriance. The firfl: of thefe I 
call Cereus ereBus Maximus Amsrkamts hexa^laris, /lore aWo 
rad^tOy QL,-Great Upri^ Torch Thijile : The (econd, Cereus 
Amerkanus OBattffttaris Spmis albicantibus, or. Great White 
Torch Thiftk. At the Phyfick Garden at /infierdam they have 
-three or four different Kinds of the Upright Cereus, which I have 
. not feeaelfewhere.; -of this Tribe there ^elikewife ComeCreepers, 
which are jointed and run upon the Ground : Their Thorns are 
. commonly .=(mall and tender, and the young Shoots are for the 
. mod parrfurnifh'd with voluntary Roots, which lay hold of the 
Earth or Barks of Trees as they happen to fall. One fort has 
. a Triangular Stem, the other has its Stems fix rib'd. The firft 
:is engraved in myfirft Decade of Succulent Plants, the other I 
• defign for the third,* to tbefe we may join the Euphorbium, and 
rfome other Tythymals, which are yet without Leaves; they 
. iboot their Stems upright, are guarded with Thorns, and differ 
from the foregoing Plants, in having a Milky Juice, and FloW' 
ers and Fruit of fmall regard. Dr. Comelin has given us very 
good Cuts of many of them in his Hortus Amjleloaamenfis, 

The Plant next following the Euphorhium is the Opuntia or 
Indian Fig, which is the firf^ Plant that attempts to make Leaves, 
.but in fuch a manner as may eafily flip the Obfervation of the 
Curious. Mr. Rand, F. R. S. a moft ingenious and learned Botanifi, 
was the .fii fl who informed me of them ; they appear only upon 
the young Stems whilft they are perfe^ing their Growth, and 
.afterwards are fuppianted or followed by Knots of Spines. Of 
this Tribe I have about thirteen forts growing m England, which 
l^defign to deicrib;: in my Decades oi Succulent Plants j they are 

all 
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ail very fiiU gf Juice and Pulp, fhboting Stem out of Stem : 
'Tis fi:om ode of thefe Kinds that the Inaiam gather t^t Cochin 
«eal, which I (hall mention at large in its place. 

-The Ffg-Tree may next follow the Opunt'my as the Fruit is al- 
ways perfeded in its Parts before the BlofTom is to be found. 
What I mention concerning the Bloffom of the Ftg^ or manner 
of its Flowring, I have not my felf yet feen,- but take the Ac- 
count from my Friend Monfieur Geoffroy^ of the Royal Acade- 
my at Paris, who has given a large Defoription of the Flowers 
of it in the Memoirs of the R(ryal Academ'y of Sciences at Paris, 
for the Tear 1712. That Gentleman, upon the foot of what Mr. 
Morelandy my felf^ and fome others, have advanced, concern- 
ing the Generation of Plants, or the manner of fetting their 
Fruits, has given a large Account of fuch Parts- of Bloffoms in. 
the Ftg as are neceffary in Nature to perform the Office of Gene- 
ration j he tells us, that all the Parts required to do this Work 
are within the Fruit of the Fig, thole which are Female lying 
towards the bottom of the Fruit, and the Apices or Male parts, 
which produce ^t Farina fecundans, are iituate towards the Top; . 
he has given us very good Figures of them in general, and ia 
particular, both from natural View, and with the Microfoope, 
which I fhall leave my Reader to examine ; and in the mean 
while, as I have had occaiion to mention fomewhat relating td 
the Generation of Plants, I fhall entertain my Reader with a cu- 
rious Effay upon that Subje<5i:, which was communicated to me in 
the Year 1 7 1 9, by that excellent Phyfician Dr. Antoine de Jujpeu^ 
Profeffor of Botany at the King's Gardens at Paris, Entitled^ 

The Analogy between Plants and Animals, drawn from theD'ffe^ 

rence of their Sexes, 

THAT Plants and Animals are analogous, we may believe^ 
if we only confider the maoaer whereby they receive their Noiili 

E rifhment; 
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rifhment. That (brt oJTLifi! which the atttieiitPhilofephers ob- 
fcri'd'm' Plants, was accoanted by them fe nearly t§ie Umt with 
that in Animals, that they did not (cropte to call it a Soul, bat 
his fih(^ been more reafbnably term'd Fegeuttitn, 
' The Companion which has been made between the StraAofe 
and Ufe of mc Bark of Plants, with theiTiw of /Immals^i of 
the Tm^^^ through which the ^^^ is conveyd through -the Trunk: 
to tixc Extremities^ With the Series and Feins y the Relem* 
biandb of the Ramifications of theie Chaneb, with the BlooJ- 
f^J^is'-dhd'ijymphaticks, has given Occafion to Cefalptnus and 
^ber Hldftrious Authors amongft the Modems^ who have ftudy^ 
die Anatonvy of Plants, to eftabhfh this Syftem. 
' We may yet advance this Opinion mach farther, if we con- 
fider the 'Nature of Plants, and how they may be diftinguiflfd 
as Terreflriah, and j^qnertieh, ' and thereby agreeing with the Anh- 
m<y/ Kingdom. We may alfi> compare the SoHdity and Dura- 
tion of friooefy and f^/vaeeous Plants, with the Strength and; 
"Lco&iL'of Liic in 3uat^fedFs^ We may likewise obferve the 
Similimde between me Ca^Hlary mi .fnngMs Plants, and the 
fhort Remam of fbch as are Annual, with the imper^ftions at^ 
tributed to InfeBs, and the Shortne^ of their Lives : And to this- 
^PC-may add another Remark, That ^moviSyPUmts there are two< 
Ibrtsof'i^^yfydb, which, UkeFilh, ate cither diftin^lylnhabt- 
uaitts of (4ie Salt or Freih Waters. 

As there are Amfh'^ms Arnmak, -fe is the P^tgetahk King* 
tiom akb fkrnifli'd with Plants that have Parts which live as wdi 
•nt as- withfcn the Waters. 

But as thefe general Obfervations, which are founded npen< 
IheBtm^Bre of me Organs, and upon the Mode of Growth, have 
been already difcufs'd by fo many Phyfieians,. that there i» no 
room left for Doubt, I fhalt make it my Bufinefs to eftabliih ar 
Jidthet kind of Agreemem betwixt "JPiSmif/x zn^Animah, by more 
^PkticiiNf'iMbfervations^ wd£«nt dneftf fiotti ibe Diver^ty of 

Sexes^. 
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Sexes, and from die Cooformity an<f tJ(es ofthofe Parts vhu:Ii 
are to be diftingaifh'd ia tliem, for the perpetuadog their Spo^ 
vies. 

It appears that theAntients had (bme Notion of this DiAindi^. 
on of Sex among PianfSy as we find in their Writings that (bme 
have given the Quality of Male, others of Female, to certain. 
yegetables ; bat the more I have taken pains to examine into the 
Reasons they had to efbablifh this difference of Sexes, fb much 
the more I find them out of Reaibn ; efpecialiy udien 1 difcovet 
that they have given the Feminine Charade to fbme Pl^t$(ac 
the fake of their beautM Flowers, or from the Port or Appears 
ance of the whole Plants as in ^ Peony and fbnie other-sy lOt 
elfe they had efbbiifh'd the Mafculine Gender from the Coi^or- 
mation of the Roofs ^ Fruits^ or See^s, as they were neater the 
Refemblance of the Male Parts of Generation in Animals^ as in 
^Q Orchis, Mercury, Hempy &c. " ' 

But the Chief of the modern Botaniftsy Malf'tgbiusy GreWy 
Ray, znd Ca»$eraritiSy have greatly improved upon the Hiots gi- 
ven by CefalphmSy by marking out to us in a particular manner 
the Diitindtion of Sexes, in the Defcription of certain Parts which, 
do thofe Fundions. ..r.-. ; 

I fhail not in this place enter upon the lace Proportion 
of Meflieurs Geojfrvj and others, who in the Defcription they 
give us of the feveral Parts of a Flower, tell as, that the Dvjt 
which £ills from the Apices of Flowers is the Germ of the Plant, 
or Embrion of it, fince this Syflem is fubjed to the fame Di£> 
culties with that of the Generation of Ansmaky fiippofed to be 
afifeded by the Worms or Animalcules in the Male Seed. 

Nor do I petend to affign any Reafbn why Nature has ob* 
ferv'd fb much Regularity in fb many difierent Figures, as we £iid 
in the Farina of each reme6tive kind of Plant, with the help of 
Microfcopesy fince Dr. GreWy who was fb careful in his Qb- 
fervations of this Nature^ and Monfieur .G^0^^ whois a.dHi- 
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gent Follower of that ingenious EngliJhmaHy have neither been- 
able to find them out. 

I (hall only take upon me to compare the Exteriors of Plants 
with Ammaisy as far as it regards their Sexes, wherein this Dif- 
ference of Sex in Plants confifts, and the manner of obfer- 
vingit. 

As the Flffwer is that part of a Plant which contains the Or^ 
gam fi>r its Generation, it is necelTary to determine what Idea; 
wie ought to have of it, and not to fall too haftily into the enor* 
mbus Opinions of fbme who believ*d with Malpighius, that 
their iriort eflential Parts were no more than Vtfcera appointed 
fei: f^pairating the Excrementitious Juices. 

I ain of Opinion, that what we ought property to call the 
ffbwtr, is the Affemblage of little Threads, to which the Be- 
tanlfts have given the Name ofStamind-, and- are terminated at 
their 7^^ iy /mall Caps or Pur/h c2[Vd Apices or Cbives, which* 
generally have double Openings, from whence flies out the fine. 
Dttfl which ripen'd in them; 

The Stamina, which I have juff now mentioned, are either 
CCTCompaft'd' by a fingle or double Furniture, either of one, or 
of many Pieces, conufiing of one or of various Colours, which* 
havb hitherto been ci\\i Leaves , but may rather bear the Name 
of Petals, to diftinguifti them from the common Leaves of P/<7«/f, 
which are generally green, as well as thofe which ferve for air- 
outward Coat to the Petak, and known by the Name of Calyx 
to the tower. 

' Theffc Stamina cncomi^z.(sy for the mof! part, a Body of 2c 
different Figure, either fingle or compofed, which is either the 
Erhlfrhfof tHe Fruit, or a Tuhe terminating like a Trumpet, =to 
eithcrof which the Name t)fP{^///«W5 or Pi/?//, is indifferently; 
given., 
"""his Defcription l conceive is exaft and full enougE to give 
qoite di^rcfltldea of die Fhwer than what we have hither- 
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to received, and may oppofe the vulgar Opinion that every Bo Jy: 
of various-colour'd Leaves is a Flower or BlofTom j inftead o0 
which, the curious Obfervers of Nature cannot miis the Obfer-' 
vance (befides the Petals) of all the other Parts which we have- 
juft now mention'dj and from the Inftant they behold them,, 
muft of neccffity perceive their Ufes from their Strufture and DiC- 
poHtion, but more efpecially when they have Opportunity o£ 
(^ferving their feveral States and Changes at di&rent Times. 

We may conclude then that the Secret of Generation is neither- 
to be found in the Root, Trunk, or Leaves of a Planty but on- 
ly in the Garniture of thofe Organs^ which we have obierv'd the 
Flower is composed of: Since we do not find in any other part^ 
oi Plants thote Organs which fb well agree with the Parts of Ge-- 
neration in Atanals^ or are (b uiefiil and necefTary to perpetuate 
their Species. It feems as if Nature, who has -hid from us her 
manner of Working in the Generation of Animahy is more en-* 
clin'd to open that Myil:ery to us in the Vegetable Kingdom,: 
fince the Means ihe makes ufe of, with regard to Generation o£ 
Plants^ is more open, and may be more eaHly obfery'd. 

In e£fedfc, what can more refcmble thole Organs whidi confti- 
tute the Male-Sex in At'tmalsy than thofe which chara^kerife the- 
(ame in Plants ? What Agreement is in their Functions f. Thole 
little Caps which make* the Chives of the Starntna^ the Far'iru^^ 
which they enclole, and- is (b exquifitely prepared as a proper 
Matter for fecundating the 6fr;;^j and again, thoi^ Trumpet- 
like Tubes, which are ^CAtAPift'tlsy fituate in the Center of the. 
Stamina, for the more ealy Reception of the T>ufiy which is the 
Off-^ripg of the Apice^ or Chives, the Springs which open them, 
and the manner of their flinging abroad this prolifick Dufl : "Do. 
not thefe fufficiently (ex. forththe beautiful SimpHcity which. N^:' 
ture obferves in her Works ? 

■ ^ 

If we could find modeft Terms to exprefs the Care and Prec;au- 
tion which Nature takes to fiicceed ia her Work of Generation 

m 
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m Mmdlsj what Agreepaent and Uniformity mould we not find 
with thit ihe makes ufeof in the Generation of /*i<jwfi? TheUfc- 
fulncfi of the Petals which encompafs the ^ices to prefi them to- 
wards the P'tft'sUumy fo that their Duft may fall in great Abtin- 
diance into it; as likew^ how neceffary they are to proted thole 
tender Parts from the Injury of the Wind> may (till a^rd vs 
tfre(H Matter of Admiration. 

It is eaj^ to judge, from the Tundfcioii of the Piftillum which 
rcceircSthis Dupt thatit docs the Officii of the Parts of Genera- 
tion ia the Female j^imdk t ;ind that what we have before ob- 
ferv'd, as far as the lotromiffion of the Duft into the PiftiSum, 
agrees well enough with the Conception of the Foetus, 

The ^ourifhment and -Growth of the Embrio. Seed aft^ its 
Germeh made fecund, is agreeable to the Growth of the £/»^m 
Au'tmali the Fruit which enclofes it, whether it be MenArane^ 
euSf Liffteousy Sec. or whether it be in the Form of a Cap/uk, 
Coky or Sitiquay or is divided into few or many Cells or Lodg- 
ments, that Jruit (as Malp'rghms oblcrves) ferves as a Matrtx 
to the Seed. 

Frdm this Defcrlption of the Parts of a Flowery and the Ob- 
tiervations upon their Ufes, we may draw two Confequences. 

The firft is, That thole Parts in Plants which may be term*d 
Fhnversy are thofe which perform the OflSce of Generation. 

Secondly, That after the fame manner that in the Antmal 
World we diftinguifh between the Males, Femalesy and the An- 
drogmousy we likewife difcover thofe Diftin^ions of Sexes in 
PlaniSy which Dr. Grew has already tonch'd upon. 

\^e may then conclude that a Plant may be termed Male, 
when its Stamina do not encompafs any P'tfi'tl br Stile, or that 
the Stiky if it has any, is barren, or does not enclofe an Embr'n 
Seed: Of this kind, are thofe Strings or Bunches of Flowers which 
wc call Cathnsy or Juliiy and the falfeBlofTomsof ^^0^;, Hemp^ 
Mercnryy and ibme others. 

On 
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On the covAt^xy, thfi Female is cafily known by its Piftils or 
Suks, which ^ POC ei|t(om|>a($*d hySfam'may but only guarded 
widi /'f ^^sr/i or odier Memhranes ; and yet are fecundated by the 
Duji <£ Mate Flowers, wh^h either grow upon the fame PlaHt^ 
Of iK>on others of the (ame Race. Thjs Fecundation is done by 
the help of the Wind, which conveys the prolifick Dufi into the 
Tithes of the Piftiky wheil they 4re advanced to a fit State to re- 
ceive it, as it is obfervable in the fFal/nut, Hazle, Alder, fj^/l" 
kw, Coniferous Trees, and Gourd kind. Malpi^hiiis oblerv'd 
thefe two Diftin^ons in the Flowers o£ the laft mentiotfd Trihe. 
9S we may remark, by the Figures he has given of theih !n iHs 
Anatomy of Plants. 

The certain Mark by which we may diicover the An^ro^HtoHh 
Flowers, is the ranging of the Staminas about the Piflimm^ 
vhofe Bafe or ^0^ uecomes a Fruit j fince we have already iit^ 
mark'd, that the Staminas, which are the Male Parts, will ^ 
tund^c the PiftdsmtheOkme Flov^er, which Part we haveobferv^d 
is found only in the Female* There is this only Difference be- 
tween the Plants and Animals that are Androginous j Plants ac- 
eomplifh their Generation in themfelves without the help of ano- 
ther Individual of the fame Trihe ; and the Animals, altlbo' they 
are endow'd wixhOrgfim agreeable to both Sexes, are yet obliged 
to ieek for one of their own Race to couple with. Plants for 
die xndft part being Mowers of this laft Species, (that is to fay) 
&ch Fhwers a» end in Fruit. 

This Difcovery is the Fruit of thofe Obfervations which have 
been made in the Anatonvy of Flowers and fruit, fince it h^ 
been judg'd neceflary^ that thofe Parts of Plants were the moft 
proper to efl:abli(h their CharaAers j and 'tis not to be doubted 
but that Tim^ and Iikluftry maydifclofe to usOrg^;;^ of the fame 
Ufes in thofe Plants, which have been ftiled hitherto ImperfeB, 
and which will no longer bear that.Charader when their Sex fhali 
be determin^i 

Wc 
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We cannot in common Juftice reftife to give the Honour due 
•to John BapttftPortay for having firft obferv'd the Seeds in cer- 
tain Plants, which, till his time, were efteem'd barren, as in the 
Truffle and MuJhmQm, which has fince been confirm'd by the 
curious Remarks of Monfieur Geoffroyy Junior j tiiofe of Moa- 
fieur Marchand on the Agartcus digttatus niger j and thofe of 
Monfieur le Comte de Marjigh upon the Lytophyton, in wbo(e 
Bark'hc has found the Seed} and we begin liKewife to difcover 
them in many Marine Plants, but chiefly in the Fucus. 

Monfieur Btllerer, ProfelTor of Phyfick at Bezanfon, infburms 
me that he lias even Jifcover'd Seed in a River Sjfonge, cail'd 
Spong/a^ ramofa fluviatilis. j. 

There is room to believe, thanf we were to take a little Pains 
to examine the Marine Plants at different Seafons, we might diif- 
cover their Flowers, or fuch Parts as a^ed (at them, iince Mon- 
fieur de Reaumur and Monfieur Michaeli, Botanijls to the Duke 
iii Florence, have already difcover'd certain Parts which might 
jreafbnably beefteem'd Dependants oi Flowers, 

This Diftindion of Sexes being eftablifh'd m Plants, is one of 
the mdft confiderable Marks of the Analogy between Plants and 
Animals i but as it is not only by the Difference of Sexes, nor by 
the Ufe of the Organs of Generation, that we precifely charadte- 
rife the different Animals ; fb neither mufl we be perfwaded that 
thefc Difierences in Plants can contribute to diflinguifh their fe- 
veral Tribes -, for in many Plants, thofe Parts which mark out 
the Sex are not eafily difcover'd ,• and in others the Flowers are 
of fb fhort Durance, that we are not always happy enough to 
find them in a right Condition kx Obfervation. 

Thus my Friend concludes his curious Obfervations relating 
to the Difference of Sexes in Plants, which might very properly 
be fbllow'd by the Effays upon their manner of Generating, 
written by my ielf and others, wherein there are maoy Particu- 
lars 
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lars which would render this Subje<5t more inftfudive; but as^ 
diey are already madepublick, I fhall refer my Reader to 'cmitt' 
the Memoirs of the Royal Academy <?/ Paris, for the Tears 171 1^ 
and 171 2, J and my iltcond Chapter, in my firft Part of New 
Improvements of Planttftg and Gardemng, &c. Indeed, fincc 
they have been abroad, I have had Opportunity and Time 
enough to make farther Difcoveries, and thofe perhaps may not 
be unacceptable in this Place,- as for Example: With regard to 
frejh-water Plants, we may oblerve of tnt Nympheas or PFa" 
ter-Lillies, and the Potamogatons or Pond-Weeds, ("which 1 have 
chiefly oblerv'd) that in their A6t of Generation, or time of Flower- 
ing, the Bloflbms always appear above Water till the prolifick iDi^ 
is ripe, and' caft al»oad j and as fbonas that is over, and the'P;* 
fi'tlfum or Rudiment of the Fruit thereby impregnated, it bends it 
felf downwards till it is entirely under Water, and grows ripe ■ in 
that State. Again, I obferve that their Seeds always fink to tb<i 
Bottom when tne Fruit is ripe enough to open it felf, wHidl 
fhews us the Care that Nature takes to fend every JV^^ to it$prc^ 
^tt Matrix-, for thefe Plants, however their Leaves may appear 
to fwim upon the Waters, yet their Roots have always hold of 
the Ground below. We muft not however imagine that every 
iottoi Water Plant k faftned by its Roots to the Earth at thic 
Bottom of the Rivers or Pools where they grow: Both kinds of 
the Lens Palujiris, . or Duck- Meat, wander from place to place 
upon the Face of the Waters, without touching the Bottom ci» 
tner with their Roots or other Parts ^ and I think the Water 
Soldiers do the ^me: But that may be enquir'd into by fuch as 
live about the /J?»w in the i^(? tf/£/y, where they abound 

But it is time. I return to my firft Propofition and chief 
Defign of this Work, /. e, to mark out, if poflible, the feveral 
Gradations in Nature's Works, and what Analogy there is be- 
tween one Part and another j which leads me to the Confidcra- 
tion: of thofe P/«»/j that are very vifibly endued with all the 

F Parts 
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Parts required in 'FegFtaBlesy viz. RootSy Trunks, Bark, Piib, 
Brattchesy , Leaves, flowers and Fruh.} and they are of throe 
KindiytierhsySifruhsy itad Trees, 

An fferh is. properly that Gemu of Fhnts, whofe Sfalh 
perifli every 'Year, and wh(^ :Fdiate 4»r naked Roets put 
^rth evesy Spring their freih Fhwer-Stalks : Of liiefe are the 
Qrajfes, Prmrofe, j^rictda, <Pmk, Ttdr^, Rammctdus, Ain^ 
tmttiy,\Strjsaiifherry, &c. andrthe(e are eitner /If^rMMF oeTube* 
rousrooted, Cft fdk^hzye btdhtfe, i^ky <x kmned Roots ^ anfl 
may again Jbe diftinguiihfd^by'heing Anmtaly or Peremtial and 
Vtvaceous. Moreover, thefeveral Modes of'GrOwth which N»* 
^pe. luas.dtftindtly given to the'feversd kinds of Herbsy are well 
woreh ^lir Obfervation ; the ^cft are the DwOrfSy ftch ai dije 
/iifirkcuh 'And Poky anthesy or Cowflip Kinds, which feb^ with^ 
out Props or Supporters, and 'form '-^eir OfF-^&ts •or locieaie in 
Ciuders clofe about the old Roots: The iecond ^t Dwarfs like^ 
wiie, : as t&e Strawberry and Violet, ^hidi increafe by fending 
out jointed Strings firom the main Plants, that at every Knot 
take Root as they ran along the <jroond. Ilie diird fort is of 
thok Plants which are ajpir'mg, bat bave «ot Strength of Body 
to fupport themfHves without Stakes or Props, which th)ey t^mjl^ 
round about, as the Convolvulus, Phafeolus; and fbme others'^ 
which are fb ftrongly impell-d by Natnre to twift about and crti^ 
brace every thing that happens to be near them ; that as the 
JLoadftone attrads Iron to it, fb have I feen Plants of this fort 
change their firft Defign of Growth from one Point of the 
Compa^ to another, to lay hold of Stakes that have beefi 
fet a Foot diflant from them. The fourth is xkkcGourd, and the 
jP^h kinds, which want the Power of twining,- and yet have not 
Strength enough to fupport themfelves ; but Nature has provr- 
ded them with other Means of bearing themfHves from thfc 
Ground, having fnrnifh'd them commodioufly with i^ffers, 
whjich catch hold. of every thing they can coaie near; thefe 
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€la^^s^ eho* the^ do not lay hold of the Croand about tikm 
to ad: there »R^ts, yet I am of Opioioa they are hot only d#- 
fign'd for bearing up abd binding ^ePIamfs they are related to 
to Props, but (erve likcwife to draw a kind of NoortAtment from the 
Air, which their Mother Plants could not live without, and ai^e in 
diatreipeA analogous to thofcRwfs which we find at every Knot 
of the c«mmo/twibhe ff^r Raftfttt€uJus, which in the Slimmer ^hh 
iy {hike i^to the Water, and undoubtedly receive Nouriihtfren^ 
Ifeom it, tho* they have always a main Rfot winch ftrikesdeep 
into the Ground : Thefe Roots' are, in Appearance, like the 
JLcsves q£ feHMely and are (b very green, that they have given us 
ibme room tohctievethe PlanthM. Leaves of two kinds| kittf ' 
we confider this Pii^ a litde ^ther, we may obierve thsiit it g}*^ 
nerally grows in IbndiogPools or Ditches, which afbout thera^ 
of Summer are vacant o£ Water, and then is left upon dry 
Ground, where thefe FmnelAikt Roots take faft hold, and 
produce FUmtt*^ fot the ttext Year. We may alfb take no- 
tice that they are An^'A'nmSy living i» well upon the Land 
as in the Waters, v^hich is common likewife to the Minths and 
^me others. And it may be remark'd, that the Rooits of this 
Rammauhts are perfb^y form'd liefbre the Water leaves 'em to 
ftift for themielves to get their Living in a new Element, and 
are till that time in a manner (iickkd by the Mother Plant. 

A Shmb is that Geraisof PlantSy which in every Circnmftance, 
1^ in its Signed ^nd Duration, imitates a Tree ; it has Branches 
•f a Woody SuUlwce, and is Perennial: Of this Race are Goo/^ 
hrrtesy Myrtles, Furze or Gorfe, Mefereon, Rafemary,^ Laven- 
der j Thyme,, &c. tho' ibme who are over-nice in their Diftin- 
dions efteem the latter as Under-floruhs : The Shrubs however, 
without that Difttndiion, may be reckoned of four ibrts, viz. 
£ich as are o^npkat Bujhes, , and are able to fiipport themielves 
without Props, as the feveral kiods of Rofes, Ahhea Frutexy 
Goosberry^ t^aper, &c. which lad is (b rare in England, th^ I 
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cannot help taking notice of it in a particular manner, having 
my felf brought it to Perfection in England without the trouble 
of Hot- beds or Green-houfes j and I believe wais the firft that 
has made the Caper familiar to our XUKmate. 'Tis now about 
four Years fince my Friend Mr. Balle of CamdenrHoufe receiv'd 
fbme Caper Seeds from Italy , M^iich I then fow'd in the Scaffold 
Holes of his Garden- Walls, to imitate as near as poflible the Me- 
thod of their Growth about Toulonnej and at the fame time pat 
feveral o(^c Seeds into a Hot-bed,- the Confequence was that 
tho(e which were fown rin the Wall-Rubbifli fhot near fix Inches 
the fame Summer, and the few that came up in the Hot-bed were 
icarce three Inches high the firft Year, altho' they were houfed 
with the tendereft Exotick Plants^ and thofe in the Walls ftood 
the Winter without Shelter. The fecond Year thofe Planfs in 
the Walls made Shoots of a Foot in length, while thofe in tlie 
Pots hardly added two Inches to their height. The third Year 
in April I cut die Shoots of the foregoing SuBimer from the 
Plants that were abroad, leaving only ia Bud or two of each near 
the original iVe'A^, which the fame Summer made Shoots near 
three Foot long, to the number of iabout Forty UTpoaeach Plant, 
and put out Buds for Bloflibms, but the Plants m the Pots did 
not advance above two Inches. In fhort, the laft Year one fin- 
gle Plant in the Wall had not left than a quart of BlofTom-Buds 
upon it fit to pickle, and the Plant perfected fbme of its Fruit. 
Thus if the Plant be headed down in the Spring like a li^ilUw, 
it will every Summer make a beautiful Bujhy and zSotA us as 
good Capers as grow in Italy. 

The fecond Race of Shrubs are fuch as have .a natural Tenden- 
cy to twining or twifting their Shoots about Props, as the Hony- 
fuckles or Ivood-binds, and Jejfaminesy &c. 

The third fort have Clafpers, which take hold of every neigh- 
bouring Twig or Stake to fupport their rambling Branches, and 
th^ereby are defended from the Injuries they might receive by 
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high Winds and Storms : Of this kind is the Fine, and the Ma- 
racoc or PaJ/lon-Tree. 

The fourth kind oi Shrub is that fort which Nature has for- 
nifh'd with foch Tendrils (for Climbing) as ftrike their Points 
into the Bark oi Trees, and which I flippole help to nourifhthe 
Plants they proceed from, as well as to affift them in their Climb- 
ing ^ and I the rather believe they draw fome Support from the 
Juices of the Trees they ftrike into, becaufe the Trees they grow 
about feldom or never make foch vigorous Shoots as others that 
arc clear of them : Of this kind is the Ivy, and yir^nia Creeper, 
«dth fome others. 

A Tree is that fort of Pkim, which of all others is the mbft 
lofty in its Growth, and has its Parts more robuft, firm and 
-lafting than any kind oi Plant yet mentioned ; and to thefe its 
Perfe^ions we may add, that it enjoys a longer Share of Life 
than. any other Vegetable-, and thofo chiefly among Trees 3xc of 
the longeft Laft which are of the floweft Growth. 

Among Trees wc may make the following Diftin(^ions. 

Firft, The Pom'tferous, or v^/>/<?-bearing, as the AftfU, 0- 
range, &c. which have their Seeds in Pippins, or Kernels, in the 
Center of thdr Frtiit. 

N 

Secondly, The Pruniferous, or Plumb-hemng, 2S Plumbs, 
y^pricocks. Peaches, &c. which are call'd Stone Fruity and carry 
but a ^ngle Seed, cover'd with a thick hard Shell in each 
Fruit, 

Thirdly, The Nuciferous, or Nut-bezrin^Trees, as the ff^all- 
nut, &c, which differ from the foregoing, in bearing Katkint 
and Female Bloifoms at Diftances one from another upon the 
fame Trees ^ they bear one fingle Seed or Nut in each Fruit, 
which, like the former, is cover'd with a hard Shell, and upon 
that has commonly a Coat of a flefhy Subftance. 

The Fourth kind of Tree is Coniferous, or Cone-hemng, as 
the Firr, the Pine, the Cedar of Libamn, 8cc, whofe Cones arc 
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of a hard voody Siu>fl:atlcey toDtaitiitig a lingle «SVMf under eac& 
of their Squatnma. 

The ,laft r/hall take notice 6i are thofe which are QUm* 
itfehmivA A/<^-bearin?, fiich as the Oi*<t, Bnch^ AJhy &c.. 
which ^t have their «$V^^ enclofed in iingle Shells^, without Fidhi 
or Pulp \ipon them. 

Wenlay remark in the next pface, that ^Tree is a Body on: 
which is dependant many Kinds of Vegetable Bodies; the firit 
arb thoib which cannot fiibfkft Without it, or get Nonrifhmcnr 
fufficieht t8 maintain themfelves elfewhere.- The (econd are (uch'. 
as may be taken from it, and made £> familiar with the Juices 
of the Earth, that they ftrike Root and' Vegetate,, till they be- 
come as j)erfed: Plants as the Originals they were taken from. . 

Th^ firft yegetat'we Bodies or Plamaltfy which more immedi- 
ately relate to the Tree,, are the Stamk/awith their y^/(vj, fonncF> 
in the Bloilbms ^ thele are for the moft part like fb many Fuftgr 
taking Root in the Foot-ftalk of the Flmvery or elfe in the Bot* 
tom of the Calyx: Their Office is to impregnate the iV^» of the* 
Bloflbms with the Far'ma they produce ; and as foon as theyr 
'have done that Work they fade and drop oS. We may fee one 
of the^ Stamina with its j^ex and Root done by the Microfcope^. 
at the End of my third Part .of New Impravementi of Plant'- 
mg, . &c. 

The Petals or flower Leaves are a\hPlafttulas, almod of the- 
fame kind; their Office, as we have already obferv'd, is to guard: 
the tender Organs of Generation from Cold and other exter- 
nal Injuries ; thefe alfb having perform'd their Work drop from) 
their Mother Plant : The longeft of their Life (as well as thar 
of the »$Vtf w«i) is two Months. 

In the next place we come to consider the Vtfcum or MjkJletoCy 
which is always a Stiper-^lant, and can never be made ^liliar 
enough with the Earth to take Root, or' grow in ki and can 
only be propagated, by ftickiag the Seeas upon the Barks of 
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Treesy into which itftrikes its Roots, and fupplies it (elf with Noa- 
riflunent from their tS^T^ .* The manner of its making its firft Roots 
.£rom.the Seeii, is, by fending out, from its Center three Claws, 
which fix themielves on the Bark of the Tree in the three Points 
of a Triangle^ and are at their Extremities like the Mouths of 
Leeches, when they are diipofed for drawing in their Noorifh;^ 
ment; thefe fafben themfelves to the Bark of the Tree, and be- 

fin to fcparate.4t the Center of the Seegf, as if each Claw was to 
ecome a, diftant Plant i but ^; Year or two makes us know the 
contrary: the thict Claws are then fwoln or enlarged enough tp 
.meet at. meir Root-points, and are Co ftrongly united together, 
that they pi^ke the ipoi^ation but of one Plant ; and the place of 
! their firu joining in the Center of the Seed opens, and divides, 
fo that there appears tjiree fjiftind: Branches fpreading from the 
Root } after this it proceeds to bloilbm, and bear Fruit, and 
wiil live to. a great Age. It is remarkable that there is but one 
{oxt d£ JmJIetoe in jLngland, notwithftanding that which grows 
upon . the. ^<m( has been thp mpfl: admircoj and I don't find;but 
that the Mtjletoe oiJ^pk-treesy or any others, have the famie 
Parts with that of the Oak, and have dfb the fame Vertne:< for 
. the Plants which the M'tjletoes grow upon ferve only to them, 
as the Earth ^6e^ to any tjerh that is planted in it, that is, to fur- 
. cifh it with a convenient Supply of Nourifhment. And I have 
not vet obferv'd that the Phyhcians have made any Diftin(5tion 
between particular Plants growing upon Sand, Qay, Gravel, or 
Chalk, &c. becaufe, a^ I iuppofe, they think a Plant flill pre- 
serves its original Verme, let it grow in any Soil ; but this will 
admit of many . Difputes : We know that half a dozen Grafts 
or Cmhs of the. Golden Pippin may be engrafted upon as 
many ciifFerent ibrts of Trees, and yet the Properties of the 
Golden Pippin ftill preferve themfelves in all the Grafts, tho' 
they have diiferent kinds of Nourifhment from their feveral 
Stocks i but an Oak planted upon a dry Hill will not 
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(hoot a third part (o itakh. zsi^Mit 6i^c hiiit kmd wiK do 
in Clay or a moift Bottom ; aM the Djfl^cnce of tEfe C*aftif 6f 
their Wood, or Size of their VefleH, ifrc Jn rir<^i6;ti6'tt tbf tHc 
Growth 6f thofe 7r^«y ifrofti whence ^fc m'f^ J^e^ tliat tKe 
Juices filtered through the fina!172riJ*5 of one T^e) io^be tf^ride 
is fine as the Juices p^ng tErbt^h t^e \ic^c7itBesi^xbk other; 
iind then iCuBe of an Inch ta(k6n oiit of the. SdfiJ id the fiKali 
7r^^, ihiiA contain s different ^dport^ bf Vc^t^ foMii OkS^ 
of the fame Dimenfidns t^eh dnt of the lar^ ^r^i hat ^ 
Ci^ I (hall treat of infore ^t lar^e in fdtiih oth^ plabei 

But I cannot le^e the Nf^Hoe vtthbijt tikili^ noticx 
of tw6 Things : Ih the firft place, as to hi Mcthdd bf Growth, 
the ingenious Dr. Douglas, F. R. S. ka^ made fc^i^l CiMX 
Difeoveries, which he has cotnmnnlcaiied to the Koyal Sobei:)^, 
and is yet fb obfervant in the PrdgrelS of that Pkfnt, thit 
we expe6fc he will oblige us with further Oblerrations. Ob 
the other hand, (after it has been coniider'd botanicaily) I 
have tjie Happiiiefs to fay my worthy Friend Sir JnhH Cw- 
hateh has given tis a ^nei'dus Account of its Vertiies, iind, 
with the true Spirit of a Briibhy has put the Key of Life (is 
I may call it) in the Hiinds of thbfE who itt ttdiroled widi oife 
worfl Diftenipei-s, I h^ean Bpileptick Cafes, which ib m e tito'es 
lead Men to that E^ttravagance, that in {birner Ages they have 
been efteem*d as mad Men, People bewitch'd, or pbfTefs'd with 
Devils. And thefe deplorable Ciraitnflances of Mankind may 
have given bccafion to two Things which are very remark- 
able i Firft, That when the Z)rjw</j lived they had tie Know- 
ledge of Difeafes thkt were incident to Human Bodies, ^d hi^ 
the Knowledge of the Mtjletoe in this c^ by Vhich they 
might prdbably appear ais Demi-gods in the Eyes of the People. 
Secondly, That tne (7^/^, which was held as iacred by them, t^as 
chiefly the Trtr^ that the Mtjletoe ^it^ upon; not to mention 
the omer gdod Qiratit^ of the Otik^ ^d 'from hence it may 
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be iikewife, that by Traditiop the Mtjletoe of the Oak is nov 
in Eftecm beyond the reft. 

• We are next to confiderfuch Mojfes2& are found growing u{xon 
the Barki of Treesy and chiefly upon fiich as are diftemper'd and 
declining in their Vigour; for it can hardly befaid that ahealth* 
fill Tr^f ever produces any Af^yJ. The Afoffes which are the 
greateft Sign of ill Health in TreeSy are the Cup Mofs, and (ome 
Others which branch like Corel Lines, and a third ibrt refembliqg 
a Bunch of Wool : Thefe are all white, and bear Seeds, but are 
not in other re(peds Co perfe^ as the Green Moffes. The Time 
of their Shooting is in Oaoher, when the Rains begin to fall. 
: We come now to treat of fiich f^egetahle Bodies as ar^ depend- 
ing upon Trees ; but may neverthelefs be made Co familiar w:ith 
the Juices of the Earth, that from a fingle part of a Tree they 
become perfeB Plants. The firft of thcle are the Leaves, 
which contain in themfelves fuch Vegetable Principles, as give 
diem a Power of producing as perfeB Plants as the Originals 
they were taken from. For inftance. Plant the Leaves of Orange 
Trees y or other Ever-greens, in frefh Earth, they will ftrike Root, 
and ^todxLCt, perfeB Plants, if they are well water 'd and kept in 
' the Shade, as my (elf and Mr. Thomas Fairchtld of Hog/don, 
with fbme others, have experienc'd ; fb that the Leaves, befides 
their Ufe in. helping the Bf4ds to germinate while they are grow- 
ing upon the TreeSy may be then efteemed perfect Vegetable Bo- 
dies. The leaves oi Aloes being fet in like manner will produce 
perfeB Plants 'y and even the Fruit of the Opuntia ox Indian Fig, 
when it is fiill grown, being fet into the Earth, will ftrike Root 
and become a riant as perfeB as the Mother it was taken from : 
' By this Method I have often (aved feveral Plants. 

The Twigs and Branches of Trees are really fb many Plants 
growing upon one another; for as they all proceed from Buds, 
or may rather be faid to be Buds explained, we may thence in^r 
that the Buds they came from did in every reipei^t perform the 
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Ofice of a Seed: The Tws^ take Root in ttie Branches, amith« 
Branches take Root in the Stem. 

It is to be obierved, that all thefe, taken feparately, may be 
made by fbme meaDS or other to take Root; and even the very 
Roots themfelves of a Tree^ being cut to pieces, and {Wanted 9S- 
ter a proper Method, will vegetate and become perfe^ Trees. 
Dr. A^'tcola oiRatUhmey mhks Phih/o^ficalTreattfe i^f Af^tnh 
tttrey prescribes ieveral Methods ibr rainag Trees from their di^ 
ferent Parts, h^ ih& h&&MK.t oi yewtative Mummyy ashee^s^ 
it ; and I hare already tried (brae orhis Experiments, which an- 
fwer beyond Expeftation ; the Account of whi^ may be fees 
in my Prefece to the En^ijh Tranflatton of his Book. He- has 
four or five feveral forts of f^egetahh fVoM ot Mummy ^ that fee 
makes ufe of for propagating all fortstof Trees: His Method is to 
dip both Ends or his Cuttings, whether of Roots or Branches ^ m 
one or other of ehefo Preparations, and by that Means the Jdcev 
contained in each Cntting are prdferv'd and- nourifh'd till they 
are di(po(ed for ftriking Root^ and then the Mkmmy cracks and 
gives way to the tcitier FtSres. lam of Opinion, was- this Way* 
to be jfiirther confidei'd, and fome Rnprovements added to that 
Gentleman's Method, we foould not only be Cure of making 
the Cuttings of every kind of P7a^ ftrike Root, hot forward 
them extremely in their Growth ; as for Example : Was I to raife 
Peach Trees from Cuttings, I would get togewier a large Parcel 
of young Shoots of Peach Trees, about Jtfid'fommer, and 
prefs the Juice jfrom them, which I woutd afterwards pot in a 
Dunghill, or fome other Heat equal to it, to digeft for three- 
Weeks or a Month J I would likewifeburnalai^I^rcelof /*^<»o^ 
Tree Branches y and lay by their Aflies for three or four Months, 
or more, till they became almoft like Earth it jfelfj of thefe two 
Ingredients I would make a Paite to enclofe the bottom part of 
my Peach Cuttings, fealing the Top of each Cutting firft with 
common Pitch, or fome fach like Matter, and then fot them in 
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the Ground, and keep them well vacer-ed ; I&ppofe, if Gattiogs^ 
ordered after this manner, ftrike Root, they cannot fail of a vi- 
gorons Growth, as the Pafte they are enclofed io contains every 
thing agreeable to the Nature of the Plant it encbfes; and Co 
the Guttings of every ixt oiTrte may be ordered after the fame 
manner. 

Gould we by this, or Dr. ^grieda's way, be certain of the 
Growdi of the Guttings we plant, we ihould be (ure of having 
(iich a GoUeAioh of trmit as. we moft deHre ; for the Branches or 
Twigs «iay be cut when the Frmt is ripe upon the Trees, This 
leads me to- confider the Ufe of Soap^ which I was informed 
ibme time ago has an extraordinary EfieA on the Vegetation of 
Treesy by anointing the Rifets with it. 

I was told by a curious Lover of Plants, that laft Year, in 
Jitne, he tranfplanted sl Bay free of an Inch diameter in the Stem ; 
but for the more convenient Garriage of it from place to place, 
he cut down the Plant, and left only fix Inches of the Stem re* 
maining ; and at the fame time cleared the Earth from the Roots^ 
and anointed them well with common Soap ; in this State he 
planted it in a Pot, and watered it every Morning j the Gonfe- 
<|uence was, as he fays, that the Atgufi following it had fhot 
out three Branches, each about two Foot long, out of the hard 
Wood of the Stem, This Vegetation feem'd fo extraordinary to 
me, that I could not help immediately enquiring into the Na- 
ture of Soap, and the Ingredients of its Gompodtion, which I 
found to be ^Jhes of Vegetables, Oik of Vegetables or Ftfh, or 
Tallow of other Animals ; I concluded then that the AJhes and 
the Oils of Plants might reafbnably contribute to Vegetation j 
and the common Guftom of manuring Lands in the Weftera 
•and other Parts of England with Ftjh of feveral kinds, made 
me judge that their Oil mull contribute to the Growth of P/!z«/y; 
and the common Method of laying dead Animals to the Roots 
of decaying Trees, to invigorate them and reftore their Health, 
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gave me good Keafbn to approve of the Ufe of Soapj which I 
have this Year anointed feme Cuttings with, efpecially ofVmeSf 
in July laft, which have hitherto prelerved their Z,f<rc>« firefh and 
green, and are now (in ^ugujf) beginning to fhoot. 

Biit befides the Help which if (?<«> may give to the Vegetation of 
Plants, I am apt to believe it will be of great Ufe in the Remo- 
val of Plants to any great Diftance ,• for what chiefly gives the 
Check to a Plant in its Removal, is, that the Air (brinks and 
dries up the Veffels and Parencbymous Parts of the Root, fb that 
they are not for a long while in a Condition to draw in their Sap 
ixeely j hut I conceive' that Soap will help this Cafe,- if the Roots 
are well aqpinted with it when they are frefh taken out of the 
Ground, efpecially in fiich Plants as are Tap-rooted,- and it 
will be further of ufe in keeping the Air from the Roots after the 
Plant is fet in the Ground, till the Earth is firmly fettled about 
them. But as I have yet made but few Experiments in this way, 
} fhall leave it to my curious Reader to try fbme ordinary Plants 
with it, before he runs the Hazard of a large Quantity J forwhe-^ 
thcr it will agree alike with all forts oi Plants, I cannot yet de- 
termine. . 

As we have already taken notice of the moft remarkable! Par- 
ticulars relating to Plants, we come now to fay fbmething of 
their Degrees of Growth, and their Progreffion in Weight and 
Stature, from the Time they were enclofed mth^ Seed, to theFul- 
nefs of their Perfection. In order to this I fhall begin with the 
"Weight of an Acorn, and compare it with a full grown Oak, 
which it may produce; I fuppofe about t^€is^ Acorns, frefhfrom 
the Trees, weigh an Ounce, and an Oak-tree in its moft pcrfe<9: 
State, (which is I fuppofe at a hundred Years Growth) with its 
Roots and Branches, may probably weigh about fifteen Ton j fb 
that in a hundred Years a fingle Acorn weighing one twelfth of 
an Ounce, has encreas'd its Weight 33600 Pound, which is 
537600 Ounces, or anincreafe of Parts of equal Value with its 
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firft Weight 64^1100} fo that one Year with another, for 
the Term : of an hundred Years, it gain'd 64^11 PartS) which 
is ^$76 Ounces ,* for it would be ridiculous to imagine, as fbnie 
have done, that an Acorn that had (hot vigoroufly the firft Year, 
fb as to be perhaps fix or eight Inches high, fhould weigh as 
much as a Year's Growth when the Tree is fifty Years old j or 
that cvei7 Year, during the whole time of its Growth, it gains 
equal Sums of Weight : no ; the Cafe is quite otherwife, as we 
find by Experience : the firft Year the young Oak weighs abotat 
three times as much ^ the u^corn^ and the fecond Year about threa 
times as much: as the Tree, of one Year, and the third Year three 
times as much as the fecond, and fb on in that Mathematical 
Progreffion, during the chiefeft Time of its Growth,- not to 
reckon the Weight or Number of the Acorm, which it might 
reafbnably bear, from about its thirtieth Year to the hundredth 
Year of its Age, which I conceive cannot be lefs than a hun* 
dred Bufhels> which may probably contain in Number 384000 
Acorns i (for reckoning fixty Glands to the Pint, which is 3S40 
to the Bufhel, in a hundred Bufhels there will be the aforefaid 
Number j ) aad if we fiippofe them to weigh after the rate of twelve 
to the Ounce, the whole amount of Weight will be 3 looo^ 
Ounces, or 1000 Pound: But I have been as moderate in this 
Computation of the Acorns, as I have been before in the Weight 
of the whole Body of the Tree, with its R^ots and Brmwhesy 
which I have only reckon'd fifteen Ton. I once remember four 
Sacks of Acorns were gather'd fi-om one Tree^ which amounted to 
fixteeQ3ufhels ; and I believe then one may reckon five Bufh- 
els to be the Produce of a good Tree^ one Year with another, 
which, for the Space of a hundred Years, amount to five hun- 
dred Bufhejs, weighing (according to the foregoing Account) 
ten thoufand Pound, and are in Number 1920000,- fo that if 
we allow the Weight of the Leaves and Htdsks of the Acorns, 
which the fame Tree produced in a hundred Years, to be equal 

to 
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to the Weight of the Glandsy then that Tree has drawn Noo- 
rifliment from the Earth, Water, and Air, in that Period of 
Time, 524000 Pound Weight, which is a wonderftd Iticreaie. ' 
In Aaoual Plants^ iuch as the Cucurbit or Go$ird kind, tht 

own Plam compared witk. 

: fame with that in the (^V* 
and the progreffive Growth of the Plant I iuppofe to be mac^ 

like that of the Oak, in proportion to the Length of its Life. 

la the Gourd kind we may reckon a Seed to weigh abont a thir- 

ty-fecond part of an Ounce, which Seed coming to explain it 

(elf into a Plant of full Perfedion, will (pread its Fine in fix 

Months to fiich a prodigious Length, that 1 have meafiired from 

the ertream Point of one Branch to the Extremity of another a- 

bove thirty Foot, at which time there were growing on it five 

large Fruity weighing about twenty Pound a-piece one with the 

other, and as many fmall ones as might probably weigh thirty 

Pound J the Leaves ^ Stalks, and Roots, I fiippofc, weieh'd about 

forty Pound ,* fb that the whole had gain'd in fix Months near an 

hundred and feventy Pound Weight, which is 870 3 9 thirty-fecond 

parts of an Ounce more than tne Weight of the^W^. T\it Fruit 

of the largeft kind oi Gourd ii of an Egg-like Figure, fbmetimes 

two Foot in length, and the Diameter of its Breadth a Foot ; 

and this vafl Fruit is not longer than ioxvf Days coming to its 

full Growtli ; now fuppoHng it but twenty Inches long, and ten 

Indies thick, it then grows half an Inch in kogth, anda<]uar- 

tei; of an Inch in breadth, one Day with another. 

The Leaves of the fame Plant, when they are full grown, 

" meafurc about ten Inches over j thefe, from their State in the 

Bud, till they are fully explain'd, require about (even Days,- fb 

that in the Progrefi of their Growth they arc expanded about an 

Inch and half one Day with another. Now when Vegetables 

grow with this fudden Encreafe, I fee no rcafbn why we may not 

. obfetve xhsk Motion with a good Micro/cope -, for every one 

knows 
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knoirs (who hasbeeit converfaot witb Microfcopes) that ve have 
ibm.e GrtalFes which will mj^nify a imple Point, iuch as is not 
than a Grain of Sand, fb as to make it three Inches over^ 
r a Diameter of as much; then iuppofing an Inch and 
half is the Prodnce of twenty fenr Hours, and allowing that an 
inch in lenstk is equal to fifty Points^ then in twenty four 
HoixES the Leaf grows ieventy five of thefe Points ; and if 
we allow every one of thofe Points to meafure three Inches by 
the MicrofcopCy the Produce of a Night and Day is eighteen Foot 
nine Inches j fb that if we were to fix a Microfiope over one of 
theie Laroesy when the San fhines npon it, I do iDOe doubt but 
we might obferve the Circulation of the Sap in the Leafy and* 
have me SatisfaAion of feeing the Plant grow, and its Parrs 
move, «rach qnicker than the Minute Hand of a Clock, and with- 
out Panfes or Re^ hrits Motion. 

A$ the Growth oi Plants is thus eafy to be difcerned, and the. 
Circulation of their Juices and the Mode of their Generating 
is now pretty generally received, fbme unskilful People have al- 
fb thought that fbme of them had a Share of Senfation, as the 
humble imA fenjiirve Plants y the fVild or SpurttngCucumbery the 
Seed-Pods of Female BalfomSy with others of the like Nature j 
but tbts is ^r from Reafbn, when we confider that the Fruit of 
the Wtld Cmumber never flies from its Vtne till its VefTels are 
over-repLeac with Juices, which is the fame cafe with the Seed- 
Pock oiBalfomSy who& Parts are ^ fiill when they are quite ripe, 
that the Pod burfls open upon the leafl Touch j but the falling 
down of the Leaves of the humble Plant, and the clofing of 
thofe of xixjinjitivey (eems either to proceed from the Tender- 
nefs of the VefTels, which convey their Sap into them, and fa- 
flen them to the Twigs they grow upon, or elfe that they can- 
not bear any Cold or uncommon Motion of the Air. For in a 
warm Day, when the Air is ferene, thefe Plants, if they ftand 
abroad^ are not affeded by it, or will fcarccly give way, tho* 

they 
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they are touch'd with fbmc Violence ,• but if the Weather be 
cool they are feemingly declining, and refift the Touch without 
any Alteration. On the contrary, when they are kept continue 
•ally under GlalTes, and the Sun mines upon 'em, they do not 
only decline if they are touch'd with the Hand, but are fubjed to 
the fame Alteration by any extraordinary Prcflurc or Motion 
of the Air made by a Fan or Handkerchief at fbme diftaoce from 
fhem i and I obferve that they never appear in a right State of 
Health, or have their Leaves expanded, from the time of the 
Sun fetting till it is rifen. 

Thus I think I have remarked what is moft neceffary to be ob- 
lerv'd in PtantSy and may be fufficient to give us an Idea of their 
Share of Life and Growth ; they have perfeB Form every one 
according to its Tribe, and may be as eafily diftinguifh'd from 
one another, as the various Bodies ob(ervable in the Atimai 
Kingdom. 

Explanation of the Figura relating to this Chapter, 

P L A T E L 

Fig. III. The Echinomelocadus, or Melon Thiftle, growing 
in Nevis, St. Chriftophers, and others of the Caribbee Iflands, 
commonly caltd in thofe Parts Turks-head or Popes-head. 

Fig. IV. The Upright Torch Thiftle, growing wild in Jamai- 
ca, and other Parts in the Weft Indies, near the fame Latitude. 

Fig. V. The Opuntia or Indian Fig-tree, growing in Carolina, 
and about Florida. 

Fig. VI. .^ Shoot of the foregoing Vhnt Jhewing its Leaves. 



CHAP. 
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CHAP. IV. 

<y Immoveable Shell-Fish, andoffuch 
as have LocalMotion; mtbVarietyof Ob- 
fervations upon the rejl of the Fish-kind in 
Salt and Frejb Waters, 

HAVING taken notice in the former Chapter of fiich 
Plantt as are cfteem'd the moft Perfe&y and made men- 
tion of the moil remarkable Particulars relating to their State of 
Life and Manner of Growth, I come in the next place to treat 
of thofe Bodies, which, like PlantSy want Local Motion, but 
have fiich a Share of Animal Life as to afford them the Power 
of Senfation. 

Of thefc there are the Oyfter, the Mufcky the Cockle^ the 
Barnicky &c. which are never capable of removing themfelves 
from their firfl; Station, as far as I can yet learn, notwithdand- 
ing we find of them in and about fbme Shores or Rocks, where 
they had not been obferv'd before ,• but this happens from the 
Spawn of them, which flits upon the Waters, and is carry'd from 
place to place by the Winds or Tides. 

It is remarked by fbme curious Obfervers of Nature, that fiich 
Shell-Ftfh as are immoveable are Androgmous -y that is, each 
refpeftively pofTefTes the Male and Female Parts of Generation, 
fb as to be capable of impregnating it ielf without the help of a- 
nother of the fame Kind ; which is the fame cafe with that which 
I have mentioned to be natural to Plants y which are each of them 
confined to their feveral Stations, without the Power of feeking 
at any Diflance one of a contrary Sex j for which reafbn we may 
judge that the necefTary Parts, for propagating of their re- 
ipeSive Kinds, were thus difpofed by Nature. 

H The 
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The Oyjier has its Station under fiich a Depth of Waters, ay 
(eldom or never to be left uncoveF'd by them ; but the Mu/cle has 
generally its Situation in (iich Places upon the Shore, or Rocks, as 
by the Fall of the Tides they become expofed to the open Air j 
^id comnionly are fbrnid m Beds of large £xtei>t, fometimes cove- 
rmg near an Acre of Ground, as we may find in feveral Places 
on our Englijh Coafts : The CocUe is always bedded in the Sand 
upon thofe Shores that are uncover 'd at low Tides, and are fcem- 
ingly fed like Earth-Worms^ which draw their Nourifliment on- 
ly from the Earth or Saod wlitcb pa^throogh thek Bodies -, bot 
Mufiki and cbcr Qyfier we often find will iesA inoii Sea-weeds, 
when they can come at them; tbo^IaraofOpinibneiiat tfieir taoSt 
ordinary Food ts^ Mud and the Waib of tbe Sea. About three 
Miles h&m Cokhefier there are Iktk (its near the River which 
receive tbe Tides at High-water, in which they place Baskets 
of Oyjiers newly brought lirom the Sea, letting them remafn a* 
kioQt fifteen Days or three Weeks, to purge themfetves from their 
rtararal Food, and grow green by ieediog upon a kat of Crontp- 
Silky which is in greac plenty in thofe Pits, and then rhey are 
feckon'd in a right State for Barrelling up for the Markets, and 
ave altow'd to be much better relifad than any other Oyflert 
found in our Br'ttffh Seas^ tho* there arc much larger abooc Ten- 
. hy and Milford- Haven. In fbme Parts of the Baft Indies there 
are Oyjiers of that prodigious Size, that a Angle i%v^ will weigh 
above an hundredweight; as we may be farther informed by the 
l^everend Mr. Focock^ one of the Chaplains to the Royal Ho- 
ipital at Greenwhichy which cunous Gentleman has one of rhem 
in his Cabinet of Rarities. What we may obiferve more parcp- 
cnlarly in this Strain oi«$'/^^/A/(/^, isfirflr, that they have nalK>- 
ny Sabftance within their flefhy Parts; nor do they enjoy the 
Benefit of Sight, Hearing or Snyelling, that I can yet diftovepf. 
neither indeed do I think the neceffary Organs for thofe Senies. 
can reafbnably be £Mighc for ia ioch Bodtes-as haye » fix'd State 

of 
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of Life J the Senfes of Feeling and Ta^Hng being iiifficient for 
the Maintenance and Support of them. Thefe enjoy a moire 
perfe(9: Share of Life than Vegetables^ which have only a degree 
of Life, without any Senfe that we can yet find out. Again, 
as the Bodies of thefe ShelUFtfh, of themfelves, would perhaps 
be febje^fc to the voracious Appetites of the ft/h of Prey, Nature 
has wifely given them Coverings or Cafes of fb hard a Subdance 
as to fecure them from that Danger ; thefe Shells have a kind of 
Vegetative Growth, and have alfb Veifels of Communication 
with the Animal they contain ,• fb that it feem$ as if the Juiced 
of the one were ncceffary for the Support of the other; which 
Cafe is well worth the Confideration of the Curious, as it is part> 
ly the feme in the Folium Anbulansy or Walking Leaf, which 
I ihall treat of at large in the Chapter oS InfeBs. 

There are yet many other kinds of Immoveable Animals of the 
Waters, which I might have mentioned in this place j but atpre^ 
fent, as my Intention is only to offer this as an Introdudion t6 
Natural Hiftory, I fhall content my felf with giving but a few In- 
ftances of fech Things obfervable in Naeui-e^s Works, as may 
tend to explain to us what Affinity the feveral created Bodies 
have one to another, both with regard to their Frame, and theit 
Power of Growth and Motion : And for the better Information 
of my Reader, fhall chiefly draw my Inferences fi-om fech Sub-^ 
]tdiS as may be come at with the greateft Eafe. 

The next I ihall take notice of is the Scallop and Pe&unculie'^ 
which laft have a perpendicular Motion in tne Water, raifing 
themfelves from rhe Bottom in a right Line to the Surface, by 
flapping their Shells with a very quick Motion ; and I fbppofe 
the Scampy which feems only to be a larger kind of them, has 
likewife the feme Mode of Motion, which is worthy our En- 
^ry. 

While I ara writing this, I have fortunately met with fomeve- 
cy cunoos Obfervatioo^ of Mr. LewenhoolC^, relating to Af^/rx, 

Hi in 
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in tht Philofophkal TranfaBionSy N** 33^, and e^ecially tenxJ- 
ing to prove tbem Andrvgtmus. That learned Gentleman firft 
obleives that Mufcles lay their Eggs in Strings, regularly placed 
one by another upon the Out-lide of their Shells^ aiid that this 
Spawn or £^^J continually encrcafe in Strength till they become 
perfect Mufcles^ at which time part of their Egg-fhelk is difco- 
verable upon thie outward covering of the Fijhy till that Coat is 
hardened or changed into a firm Shell, 

The next Obfervation was made November 18, upon the 0- 
varium, or Egg-Neft: at that Seafbn our Author difcover'd fomc 
of their Eggs were placed on the Outfide of the Shells, while o- 
thers were yet lodg'd in the Ovaries j thefe unborn Mufcles had 
their fharp Ends faften'd to the String or Veflfels by which they 
receive their Nourifhment. Some Days afterwards he obferv'd 
twenty five other Mufcles that had not yet placed their Eggs up- 
on their Shells j firom thefc he took a great Number of EgjgSy 
which he examined with t\it Microfcope, and found ibme of them 
ib finall, that he could but juft obferve the Figure of them j 
from others he took fbme that were larger, of a brownifh Co- 
lour, mix'd with little Specks^ in thefeE^jhcdifcovcr'dfbmcof 
the Parts of the little Ftjhy but the finaller Eggs^ttt tranfoarent. • 
In fine, having examin'd a great Number of A5V^/«, ana fi>uad 
the Ovar'ta or Egg-Nefts in them all, he concludes, that every 
Mufcle brings forth young ones, laying them not only upon 
their, own Shelby but upon thofe of others j (o that fbmetimes a 
Mufcle is quite cover'd over with Eggs. He tells us, that it is 
his Judgment, after feveral Ob(ervations, that moftof theji&f//- 
Ftjh bring forth their Youngwithout the help of A/ti/«j eachpar- 
ticalar Ftjh impregnating it felf j for that in all thofe Mufcles 
which he had obferv'd, he found in the finalleft Particles of 
their Beards, by the help of MicrofcopeSy that in each Part 
(which Was not the hundredth part fo big as a common Grain of 
band) there was a valt Number of Motions, which remained 

for 
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fer (bme time after it was taken off from the Body of the Mufcle, 
In thefe Parts he has (everal times obferved -^»//w^?/c«/« fwimming ; 
and the fmall Parts that lay round about were put into (uch a 
Motion, that he (ays one may be apt al(b to take them for Ani- 
malcula-y and this gives me reafbn to believe that the Beard kA 
the Mujfcle may perhaps do the Office of the M?/*? Part. But this 
is only Conjed:ure, and deferves further to be confidered. 

As to the Food of Mufcles, he gives us room to fuggeft that it 
is the fined Sandy Parts, and (bme kind. of Sea- weed j for he has 
been as accurate in the Defcriptioh of the Stomach, as he has 
been in his Enquiry after tho(e Parts which arc appointedfor Ge- 
neration. 

We are in the next place to treat of fiich Shell-fijh as have 
Local Motion^ iuchas 2L<?^i?rj, Crabs ^ Star-Ftjh, See, 

The Habitation of the Lobfier is in Holes among the Rocks, 
where the Sea»never leaves them; they have a Power of moving 
fbrw4i;ds with great Nimblene(s, either by (wimming in the Water 
by the A(fiftance of their eight (mailer Legs, placed four on each 
fide, or the Flapping of their Tail, or the Finns lodged under 
it ; the(c Firms are cdg'd with a kind of Fringe, the better to 
hold for (bme time their Spawn, which is not much unlike Qtle 
or Cabbage Seed^ but chained together. Its Motion at the Bot- 
tom of the Sea, or upon the Rocks, is adifted by its larger- 
Claws, wherein they have (b much Strength as to re(i(l a Fores 
equal to (ixty Pound Weight; and by means oi Mufeles in tho(e 
Cmzc; are capable of pinching any thing they can lay hold of 
with that Strength, that it requires a con(iderable Force to make 
them quit their Hold ;. and, as I am informed by (bme Lohfter 
Fi(hers, will rather lo(e their Claw than part with what they 
have laid hold of: which brings to my Mind what is related of 
them in the Memoirs of the Royal Academy of ?ariSy JortheTear 
1 7 II , where it is reported, that if one of the larger Claws is 
broken oB> and the Lobfier ftiU remains in the Sea, it will 

grow 
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grow again, or be renewed ; which is the Reaibn, perhaps, that 
we (eldom find the large Claws of the fame Lobfter both of one 
pigneis. If this be true, we may fuppofe that the State of hoh" 
fiers is partly Vegetabky partly Amnud-^ for Vegetables have a 
Power of renewing th.6i Boughs or Branches when they are bro- 
jkea or cut off; but no Animal that I know of has the Power of 
renewing a loft Limb. 

To a^ift them in catching their Pcey, they have two Eyes, 
^ad two joini^d Attten^y which reach a conHderable Length be- 
j^e their Bodies, and in which I fiippo^e there is contained their 
-v&sA fobtile Seo^ of Feeling, even io as to give them notice by 
the trembling of the Waters of the Approach of their Enemies, 
which anc 09t of the Reach of their Eye-fight, or perhaps to feel 
oat their food lyiqg at the Bottom of the Sea, which the Sitoa- 
tion^ their Ey^ cannot allow them to difcern. For the better 
IMjUfCeratipn s^ their Food before it enters the Scomach, their 
'Mouthy are guards by four or five Pair of toothed Jaws, eack 
«f whi(^ ha» 4 Power of adding by \t ielf. 

Ihaye qot yei had Opporcoaity of fatisilyiag my (elf, whether 
there ^^ Male ^<ai Femah JMfien, or whether they a^ in Gene* 
ration uSn^ikdoi that is, if each rc^pe^iveL^^^, in the time 
of Coupling, performs the Male and Fenmk AA at the fame 
lime : /"for in all the Lfbfters \ have opened in June and July, 
■I find either the Spawn is occluded firom the Body, and lodged 
8mo9g the Fmns under the Tail ; or elie I have obferved a Spawns 
like'Body (which \ fuppofe to be the Ovaria) running through 
theFlefli of the Lobfter^ from a place near the Stomach to the 
Orifice und(;r the Tai^Finns, But this Matter I (ball treat of more 
at large, when I have had Opportunity of examining it with 
more Exa(aiiels 

The Natural Hiftorians have reckoned near thirty feveral forts 

of Lobjiersy s^U of which are cloathed with Sh£lls'^ and by what 

vixanl^rOf theie.are not ^er K.iQds ofOtf^j;, £>meofthem 

very 
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TCiy poi(btioQs: The larger forts of them arc commonly found a- 
fnong the Rocks, stnd, like Lalffters, are never uncovered by the 
Water* J bat the fmaller Kinds are often found npon the Shores 
at Lotr Water. 1 60 not hitherto find that any of this Racehave 
the Power of S^rimming, or have any Parts analogous to Fmm, 

The Craif which I IftaU chiefly take notice of is that fort 
commonty fbond irpon oar En^tfh Coafl : it is like the Lobftef^ 
irieh regard to its nttmber of Legs and large Claws, whofc Tex- 
wre and Fares are nearly the fame with thofe of the Lohfters^ 
their Body is placed in the Center of their Lees, like that of the 
SftdeTy hex their Motion is Latitndinal or ObHke, contrary to 
that of the Lobfier, which is Diredb : This Side-Motiod of the 
Crahy I Ittppde, happens for want of that jointed Tail to guide 
it in its Bifocion, which ferves partly as a Rudder to guide the 
Lahfier forward. The Eyes of the Crah are more prominent 
hfrai the Body than rhofb of Lohfiers^ and are fb fimated, that 
^ey can turn them to any Point which they arc prompted to movt 
tO'y for which reafbn I fiippofc they are wanting of thofe -^«f^<^,. 
«r Feelers, which we ohferve in Lobfters j but fbme remark that 
their Side-Movement is directed by Aeir right Legs, which they 
fay are always larger than thojfe on the left fide. I ftippofe the 
manner of their Generation \s fbmewhat like that in Lobften, 
although they want thofe Fttins under the Tail for the Prefervar 
tion of the Spawn. For I have obferved in the fmaller Kind of 
Crab, which 1 fnppofe is in moft Refpedrs analogous to the larger 
fort, that the Eggs are preferved in a Knot clofely link'd toge- 
ther immediately under the Apron, after they are excluded 
fi'om the Body of the Mother; and the Time of their Spawning: 
is the fame with that of Lobfiers. 

The Star-Ftjh is another Genus of moveable Shell-Fifhy tho^ 
its Motion is trifling in comparifbn with the former f and oF 
thefe there are feveral Kinds, tho' I have feen but three forts,, 
viz, the SteUa Marina Major, the Stella Marina Mttor, and 

the- 
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the Stella Marina Arhorefcem : The Motion of the firft two is 
performed by bending their jointed Rays backwards and forwards^ 
but the latter I fuppofe muft be much quicker, if it can make ufe 
of all its Ramifications, which are fbme thoufands in number. 
The largeft of this Kind that I have feen is now in the Mufeum 
of the Royal Society in Crane-Court, Fleetjireet, The Months 
of all this Kind are in the Center of their Bodies; and J do not 
find any Orifice for the Discharge of Excrement, no more than 
for the Service of Generation. So odd a Creature as this is well 
worth the Contemplation of iuch curious Perfbns as live near thjs 
Sea, where every Day they have Subjects enow to employ their 
Curiofity, and improve their Underftanding. 

I now come to treat of fuch other SheU-FtJh as move from 

place to place, by means.of an undulating Motion of their flefhy 

Parts out of the »%f//, after the manner of iW/Zr; Of thefe there 

.are feveral Kinds, fbme of which can fwim or creep at their Plea- 

iurej and others only creep upon the Sands or Rocks. The 

Perwinkles or Water-Snaik, whether in the Sea or in the Rivers, 

have the fame Mode of Motion j we may ob(erve them (wimming 

on the Surface of the Waters, with their whole Body and Shell 

reverfed in the Water j fb that they feem to take hold of the Air, 

and to receive that Refinance firom it, which comnaion Snails 

do from the Earth, or other (olid Bodies which they creep upon. 

They have a Power of contracting their Bodies fb as to enclofe 

them in their Shells , and at their Pleafure to relax their Parts, 

and explain or expand them to fuch a degree, as to fill up twice 

•the Space of the ShelL The Flefh of thefe Creatures is rtfcousy 

and of a porous Texture, by which means they have a Power of 

adding continually to the Growth of their Shells, or re-inflating 

4iny broken Partof them j for the Vijcous Matter contained in 

their Bodies ifTucs out in great Abundance to any fradured Part 

of the Shell, and fbon hardens and joins it felf with it. So likcr 

.wife when the Bodies of thefe Creatures grow too big for their 

Shells^ 
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SheUsy a Supply of the fame. Juice (crves to enlarge their Cove- 
rings. I fbppoie their Generation is much the fame with that of 
Land-Sna'tlsy which fee in the Chapter of Snails^ Earth- 
Worms, &c. 

The Chief of this Clafs is the Nautilus y Purpura^ Strombus^ 
Murexy Buccmusy Trochus, Concha^ 8cc. the Beauty of whofe 
Shells y with the furprifing Variety in their StruAure, is as re- 
markahle as the Diverfity of Feathering in Birds, or the various 
Colouring and Spotting of their Eggs. The great Extent of 
feveral of thefe Shells is furprifing, fbme of them weighing near 
tea Pounds a-piece, without the Ammals in them. But whoever 
would ^tisfy tneir Curiofity in thefe Matters, may have recourfe 
to the excellent Cabinets of Sir Hans Sloane, Bironet ^ the 
Mufeum of the Royal Society j Mr. Vtncera at Harlem ,- Dr. 
Ruyjh and Mr. Albertus Seba at Amfterdam ; where they may 
4)ehold with Admiration the Beauties collected by thofe learned 
Gentlemen. But that we may learn likewife fbme Account of 
the Creatures which inhabit thefe teflaceous Bodies, let me once 
more recommend the Obfervance ,of them to thofe Gentlemen 
who have the Pleafure of living near the Sea. 

I coQie now to treat of fiich Fljh as are Inhabitants of the Salt 
and.Frefh^Waters, that are fr^ned for fwimming only, and are 
of (iich a Compofure and Texture of Parts, as to breath only an 
iilement as denfe as Water; for the Air to thofe Creatures is too 
fine and rapified for. them tofiibfift in; fiich as is the Cafe of fbme 
Mtmak^ which are^taken up upon high Mountains ; iot there the 
Air is fb much thinner than the ufiial Air of their Breath in their 
natural Station of Life, that it does not contain nourifhing Particles 
enough £br their Subfiilance ; and has the fame E£Fed: upon their 
Bodies as tliey would find in the Receiver of the Air- Pump, if 
the more heavy Parts of the Air were drawn out; fb likewife 
the Ammals of tlie Land cannot inhabit the Waters wichont 
iuiFocating, no more than the Inhabitants of the Waters can live 
«poa,the Land, or in the feveral Stations of the Ait; 
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As the BJh I am now trea;ting of havie their MQt^n aad PaP 
fage from place to 'place by fwimmiog only,' it would be £p tsa 
Nature with an IhdifGretion to ezpe^ any other Parts about thedi, 
but what are neceffary for fuch a Life and Motion. . Wf plainly 
difcover, by many Proo^, that the Water is to them of no more 
Ufe than Air is to Mankind. Every Ft/h, according to its re- 
ipedive Tribe> has a Food natural tb it, i&s Land i/ftf/m^/i have, 
and without that the Waters are not fufficient to - inaintain 
them. . 

The Food of Ft/hes is either Plants or Herbs of the_ Waters, 
InfsBs^ or other Ftjh ; *tis for this Reaibn that they pafs from 
place to place at certain Sea(bns in fearch of their proper Food. 
I am informed that eVen Whales go in Troops from the moft 
Northern Parts, as far as the Co^m: of Guima, and other Places 
near the Line, wl^ere the Sea is full of Weed, at a certain Seafbn 
of the Year, and there Couple as Animals do, and then in dae 
time return to their Northern Station. The Whale is Vivipe' 
rousy juid /iickles her Young, which, I am told, never exceed 
two in number. Some few Years Hnce (everal hundred young:. 
Whales were driven on Shore upon the Ir'tfh Coad; ; and of late kh 
veral Whales have been taken far South in the Weftern Ocean,, 
altho' it has been for a long time pradifed to fifh for them only. 
in the North Seas, where they were fuppoled only to refide. 

Mackarel, Herrings, and many other Kinds of Ft/h, have 
their Seafbns of coming upon our Coafts, as well to &ek theif 
proper Food then in the Chanel, and in our Rivers, as to lay. 
their Spawn ; and I have not heard that any of thefe Palling FtJh 
have been found in our Seas but at the common Seafbns. It is 
likewife to be oblerv'd, that the Fi/h of PafTage fwim always in 
Shoals, and are as pundual to the Times of their coming and 
going, as the Temper of the Seafbn will permit ; fbmetimes a 
ibong Wind or cold Weather will keep them back fifteen Days 
later than their ufual time) and, on tb^ contrary, I have known 
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them come into the Chaad and our Rivers a Fortnight (boner 
thto they ufed to do, when the Weather has been warm, or the 
Wind fet to drive them in : But it is no wonder that their Seafbn 
of Pafiage depends Co much upon the Temper of the Air, feeing 
every thing^ which is proper for their Fooci is equally depending 
upon the Weather. The Sea or River- weeds muft have a certain 
Temperature of Air to bring them forward j the Ift/eBs of the 
Waters, &fc. depend alfo upon the fame Cau(e for their 
Hatchings and if our Paiiage Fi/h are fijh of Prey, the 
H/h they prey upon will not run before them^ if they cannot 
meet \i^ith necdwry Food. 

As to the Time of Running or Palling of each particular Kind 
ofFsJhy it muft not be expected that I fnouldat prefent give an' 
exaft Account of them j my Obfervations have not been fuiflicient 
to remark the Seafbns when the feveral forts of Ftjh come into 
our Rivers, nor have I had Converfation enougl^ as yet with the 
Sea to give fb ample an Account as I hope to do hereafter. 

If we may believe the curious Obfbrvers of Ftjhy they have 
two Modes of Generation ; the Squameous or Sced^ Kind of them 
lay their £^j or Spawn in (hallow Water, and the Mitherot 
Male covers it witn a prolifick Juice as (boh as it is excluded 
from the Body of the female ^ - and when the Waters by m'eans 
of the Weather become of a certain Temperature,' the Spawn 
hatches at once intd little F//h; which for a certain Seafbn (wim 
and feed together in Shoals, not caring to mingle them(clve$ 
with the Spawn or young Fry of others, till they are capable of 
(hifting for themfelves, 'Tis remarkable, that the (hialLer they 
are they delight in the fhallower Waters, and as they gradually 
encreafe in Bigne(s> make towdrds the Deep. 

TheCetaceous Kind for the moA: part are (aid to couple; and 
in'feveral'Kinds of them we may plainly difcover the Male and 
Fem^ Parts of Generation. Some of them are Ov'tperous, and 
others P^hfiperous, 
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The Number oi Spawn laid by (omtFtJh'xs almoft incredible: 
The Roe of the Cod-Fifh, for Example, in the Space of a Cube 
of one. fourth of an Inch contains two hundred and fifty Eggs^ 
and according to that Proportion the whole mofl; contain about 
a Million. The great Mr. Lewenhook tells us, that in the Space 
of a fmall Sand of the Male Seed of the Cod-Ftjh there arc a- 
bove ten thouland Atimalcula, Now (iippofing that every Egg 
or Spawn of a fingle Cod-Fijh (hould come to Pcrfe^ion, and 
that in five Years time every one of thole Ftjh (hould be capable 
of producing others, (iippofing only half of them Females^ the 
Encreale of them would then be five hundred thoufand Millions j 
and five Years afterward, by the fame Reckoning, there would 
be an Encreafe of about a thoufand Miriads of Miriads ,* which 
Encreale, in the Space often Years, from one fingle /if/^, would 
give us room to (uppole, that in one thouland Years, at that rate, 
the Cod only fb propagated would fill up more Space than the 
whole World contains. But we are not to imagine that this vaft 
Number of Spawn or Eggs can all of them be prolifick, nor is it 
without the Hazard of being devoured by other /if/Z?, or of being 
deftroyed by other Accidents : If only a fortieth part of that 
which is laid annually in the Sea comes to good, the Waters 
would hardly be able to contain its Produce. Nor are the FtJh of 
the Rivers and Lakes lefs prolifick, confidering their Proportion. 
A Carp does not ^awn leis than twenty thouiand, and perhaps 
a Tench half as many ,* and I believe we may lay it down as a ge> 
neral Rule, that the more Enemies a FtJh has to its felf and its 
Encreale, fb Nature has taken Care to provide it with fuch a Ca« 
pacity of encreafing or propagating its Species, that there is a 
due Allowance to make good all Loffes that may happen. 

It is my Opinion, that moft Kinds of Fijh are partly dictated 
by Nature to fhift their Place about Spawning time, as well for 
the Prefervation of their young ones as for the fake of their 
Food. And it is obfervable, that the Paffiog /t/^, after they have 
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ipawn'd, find out fbme other Station^ perhaps becaafe they would 
avoid thofe Ftjh which would prey upon them, if they' were 
to ftay in the fame Place. 

The Forms and Texture of the Parts in Ftftf are as various as 
what we find in the Vegetable Kingdom ; every one is provided 
with neceffary Parts to defend it (elf againft, or to avoid, its Ene- 
mies. The Flying-Ftfh has Finns of fo great a Length, as to 
do the Office of Wings in the Air for a certain time, till they 
become dry, as well as ferve them for Conveyance from place to 
place in the Waters: by this Means they avoid the Dolphins, 
which purfue them to prey upon them. One of thefe fort I have 
delineated in Plate VIII, Fig. I, which was drawn from that in 
the Royal Society. The Sword-Ftjh and Saw-Ftjh I have alfb 
taken the Figures of, (from thofe at Mr. Salter's Co£Fee-houfe 
at Chelfea) to fhew what Weapons Nature has provided them 
with for their Defence ; which makes me fiippofe that they are 
not without Enemies that prey upon them, notwithf^andine they 
fbmetimes meafure fix Foot in length. And, to fet aflde tne h- 
bulous Account of the Siren or Mermaid, I have likewife in the 
fame Plate added the Figure of the true Mermaid-Ft/by as it is 
now preferv'd in the fame Colledion of Rarities. 

The Orbis Echinatus, and Lantborn-Ftjh, are alfb naturally 

fuarded with Spines which cover their whole Bodies, fb that ho 
ind of Ftjby be they ever fb voraceous, dare attempt them. 
Nor is the Perch without its Spines in the back Finn, which it 
can raife up at Pleafiire for its Defence when its Enemy draws 
near. 

But it is not only by thefe natural Arms or Weapons that F$Jb 
preferve themfelves, or their ji^^w^, from the FtJh of Prey j they 
have likewife a natural Cunning, which fiirnifhes them with 
Contrivance to make themfelves Nefb or Cafes of Shelter for 
themfelves and their Spawn -, an Inftance of which I have lately 

bccQ agreeably fiu:nifh*d with by the learned Hall, Efq,- 
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Sexjeant at Arms, who made me a Frcfcnt of a Tickkbacks Ncft, 
which he obfcrv'd the Strafturc of from near the Time of its 
Beginning, till it was brought to the Perfeftion it is in the Fi- 
gure ; It is compofed of Httle Fibres of Roots, fb placed toge- 
ther, as to leave an hollow Tube in the Middle, which I fiippofe 
was rather compofed to lay the Spawn in, than for a Lodgment 
for the Fijh it felf ; for the Ttmeback has a (harp Thorn in its 
back Finn, which I ftippofe is (iifficient to defend it from Ftjh of 
Prey J but as they always live in the Ihalloweil Water, fb their 
Spawf^ would be too much expos*d to ^t Swallows ^ or other Birds, 
which delight to be near the Waters, was it not to be defended 
from them by fbme fuch like Covering. About the End o( May, 
or Beginning of Janey is the Time when thefe little Builders arc 
at work, as I am inforniiM by the above-mention'd curious Gen- 
tleman. And fince we have this Inftance of the Contrivance of 
one kind of ftJh for its Prefervation, or the Prcfervation of its 
Young. againflBnemi^j we may as reafbnably conjeAure that 
other forts o( FtJh have their refpeftive Methods of building 
Nefb or Shelters for their Security, which is no . more than aU 
Birds do, tho' aftier dijSerent Manners. And indeed we do not 
find any living Creamre whatever that has not fbme Senfe or o- 
thtr which guides it to the Study of its Prefervation ; Even the 
Cados-fVorms have each refpeftively, according to its Tribe, a 
Mode of making its Cafe of Lodgment afrer a particular man- 
ner, to defend themfelves from the FtJh which are very voracious of 
them. One Kind makes its Covering of the Points of Rujhes, 
another of fmall Shells, and a third of fallen Leaves, which by 
Means of a J^tfcous Matter they glue and cement together in 
fiich a manner that it is hard to feparate them. The three 
Kinds which I here mention, were engraved from the Originals 
in the curious Cabinet of Mr. Dandr'tage in Morefields, where 
there are many other forts of them among his numerous Col- 
legion of Englijh Infe&s, 
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Ftjh feem to enjoy the Power of Senfation as perfeAly 
as aoy oth«r An'tmaL Their Sight cannot be dilputed, and 
even &ems to exceed the Sight of many AmmaU for its Quick- 
nefs ; and I fuppofe their Tafting and Smelling are not lefs per- 
fed; for we find moil Kinds oi FtJh will take one Bait rather 
than another, altho* they are compofed of ieveral Ingredients^ 
and have no regular Form ; which feems to determine that ei- 
ther their Tafte or Smelling is more pleafantly afifedied by one 
thing than another. But indeed I do not find that the curious 
Obfervers of FtJh are of Opinion that they want any Senfe but 
that of Hearing ; and even they do not determine whether that 
Senfe is abfblutdy wanting or not: But if I may be allow'd to 
judge from an Experiment I have made upon Carps in feveral 
Places, I believe it will be allow'd that they enjoy that Senfe as 
Well as. the reft. 

At Rotterdqmy in a Garden belonging to Mr. Edetty. a very 
curious Gentleman, I had the Pieafiire of feeing fbme Carps fed, 
which he kept in a Mote of a confiderable Extent^ theOccalion 
of my feeing thefe Creatures, was chiefly to fadsfy me that they 
were capable of hearing. The Gentleman- having fill'd his 
Pocket with Spinach Seedy conduced me to the Side of the Mote, 
where we flood mute for fbme time, the better to convince mc 
that the FtJh would not come to us till he call'd them. At length 
being defirous tofee the Event, he call'd in his ufiiai way, and 
immediately the FtJh gathered together from all Parts of the 
Mote in fiich Numbers, that there was hardlyroom for them to 
lie by one another, and then he flung fbme SpmaehSeed among 
them, which they, devour'd very greedily. This alone^ would 
have fatisfied me that FtJh had the Senfe of Hearing.; but upon re> 
latins the Story to fbme curious Gentlemen, I was told,, that a^ 
Sir friUiam Bowyer'Sy near Uxhrtdge, . there is a Pond of Pikes or 
Jacksy which they call together at Pleafure, and I think is more 
furpriiing than what. 1 have, mentioned of the Carps ; for the Piie 
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is held to be a more wild, untameable Ftjh than the Carp ; and 
as it is a FtJh of Prey, it has been thought impoflible to civilize 
it, or make it any way familiar with Mankind. There are in- 
deed many Inftances of Carps, and Tenchy which will come of 
their own accord, at certain times, to fbme particular part of a 
Pond to be fed ; but I fiippofe they have been trained up from 
their firft Year to feed at one Corner of the Pond rather than ano- 
ther j that is, when one part of a Pond has been continually fbp- 
plied with fiich Ingredients as are proper Food for them, either 
by means of an accidental Drain, or defignedly. 

:I have this Year taken a large Parcel of young FtJh, juft after 
hatching from the Spawn, and have kept them near three 
Months in Earthen Pans, with a little Earth at the Bottom ; the 
Fijh are of feveral Kinds, and do not only thrive, but are now 
fb familiar, that upon my Approach they come in Shoals to the 
fide of the Pans to be fed ; The firft thing I fed them with was 
Wheat Flower fcatter'd here and there upon the Water, for the 
FtJh were then fb fmall that they could not fwallow any thing 
larger than a Grain of Flower ; at the fame time I gave them 
frem Water from the Thamesy which I fuppofe was not without 
fbme nourifhing Parts in it ; but now they are large enough to 
feed upon finall InfeBsy and little Bits of Pafte made of Flower 
and Water, wliich they readily catch at as fbon as I fling ic in. 
Towards the Winter I dedgn to enlarge their Bounds, and I fiip- 
pofe then, with a little Care, I may keep them to their familiar 
way of Feeding, -where and when I pleafe : For I find it is with 
Ftjhy as it is with Btrds or other Antmalsy that the beft way to 
civilize them, is to have the Management of them when they 
are very young, and by that Means they may be brought to do 
any thing within the Bounds of their Comprehenfion, or that is 
agreeable to the Strudure of their Parts ; and their Memory is 
fo conflant, that after this early Impreffion they hardly ever for- 
;get it. But the Docility of Fi(b, I believe, does not exceed 
tKhat i'liave here related. T^ 
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To confider die Pitts <of fifh mbre partionlarlf , ve may c^ 
(crve that every Kind oi f'tjh lias its Jaws framed iat the taking 
and •macerating o£ its particular fort df Food : Sudi its feed upon 
Weeds 2R\^ infeBs liave feldom &ny Teeth ^ halt inch 4is prey up- 
on othrer 7^ ha!(re«nte, two, or more Rows of Teetli, fer me 
l)ettdr^itadin(gtbeir Food. The GiUs of dae Cod-Ftjh ave^uard- 
cd with ToothMtike Bones, m^hich I fsippofe are no id& cootcibiir 
ting to Maceration than Teeth themtelves. The ftnm are ia 
propoiition to the Bodies of 'the Ftfis they relate to, andierve at 
Oars to row them from place to place, and raife them to any 
iiefght, or fldk them CO any ideptn in the Waters, wbfleiihe;finr 
ny part of the Tail ferves them as aRudder to gi^e their Courife. 
Ana for the more eafy bending of their Bodies, their Back-ibonc 
confiAs of very fhort Vtrtebr^iy (b join'd together, that their 
Tail may be eafiiy bent up to the Head; and that.fuch bending 
of their Bodies 'may meet with noObftra^ion from their outward 
Coat, the ^caUi are (b regularly placed in Rows one over 2r 
nother, and covered with 'fnch a f^'9«5 Matter, that theygiveway 
'.without difficulty to the Motion of the Mflf^ Body, and flide 
with Facility through the Waters. 

The Scales of Ftjhes are as remarkably difeent, as the Ftjhes 
.are various which have them for their Covering; and many of 
them, being examined with M'tcrofcopesy ate of very (nrprifing Fi- 
gures, fbme of them not unUke the Shells of Pe&unefda, All 
Fijh indeed have not Scaksy but fnch Skins as are of a Lea- 
idier-like Subftance, and v'tfcous on the Outfide; and I think 
this laft Kind are mofl of them, if not all, f^wiperousy bringing 
forth their Young perfedly fbrm'd. I am affured by many Fimer- 
-men, that they frequently take at the Buoy of the Note, about 
Chriftmas, a Fi/h which they call a Coney-Ft/hy fbmewhat like 
an Eel'y and that at that Seafbn they are full of young ones, a- 
live, and very nimble in their Motion ; and I am of Opinion, 
At diat Seafim of the Year, which is the time when Eels ted, or 

K lay 



66 A Philofophical Account of tSe 

lay themfelves up in the Mud, we might difcover the manner df 
their Breeding. 

The Share of Life which fbme ff/h pofTefi fe very remarkable, 
and is (bmewhat like that we oblerve in Ibmc InfeBs: The Eelj 
for Example, being cut to pieces, maintains Life and Motion 
for feveral Hours, as if every Mufcle of its Body enjoy'd adiftin^ 
Soul or Spring of Motion whereby it lives, till the Part wanting 
a Supply of Nourishment is forced to fubmir. And this is nearly 
the lame in Plattts, which have in every diftind: Part of them 
(abdradted from the Body) a Power of vegetating and producing 
every particular Part which may be found in a full grown Plarti 
of the fame Kind they were taken from.- KCarp is likewifepofr 
iefs'd of a very fubtle kind of Life, and will move vigoroufly fe- 
veral Hours after the Inteftines are taken out of its Body ^ and I nave 
even feen oneof its Finns move a confiderable time after it has been 
over the Fire in a Stew-Pan ; but I have not obferv*d whether the 
Heart will beat after it is taken out of the Body, as that of an Eel wiU 
do, with regular Motion for above an Hour. I fuppofe that/J/b 
-^e generally long-liv'd, and that Carps c^ecially will live above 
a hundred Years: For in fbme large Pools or Fleets (as they call 
them) which have not been fifh'd or look'd after in the Memo- 
ry of Man, there have been Carp taken near three Foot in length j 
^nd it is very rare to find a dead Ftfh in any Pond, unlefs it has 
been kill'd by fbme Wound or other Accident. 

Next to an Eel I believe a Carp will live the longefl of any 
Ftjb without Water j for it is common to transport them alive in 
Paoiers with Wheat- Straw forty or fifty Miles ; and I once had 
i^me Carp: that lived, near thirty Hours without Water. I can- 
not h?lp bbferving in this place what I have often heard of the 
Herrwgy that it die« asfbon a& it is taken out of the Sea, be- 
ca^j(e 1. can affirm the contrary from my own Knowledge. About 
^wo Years, fincc, being in Company with my worthy Friend Mr. 
Tho, Balky and fbme other Gentlemen of Devon/hirCy at the 
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Drawing of a Sein or Net, among other Sea Ftjh. we caught a 
-large nerr'tngy which lived in my Pocket near half an Hour; 
this gave me a Thought of contriving a Method of preferving 
fbme of the {mailer Kinds oiSea FtJh 2\\\ty which would be ve- 
ry agreeable to the Sight, and as pleafant to the Palate, if we 
were to dre(s them frefh. taken out of the Water, when we could 
have no, immediate. Opportunity of getting them new out of the 
Sea, 

Where we are near enough to the Sea, and upon a Level with 
it, we might make little Store-Ponds to be fed by the Tides, 
which would ferve to maintain fbme Kinds of «$V^i /{/i&, ,e(pecialr 
iy if the Water in thole Ponds was always kept in Motion ; for 
we find by Experience the Motion of the Water is as material as 
the Saltncfs of it to prefer ve Life in FtJh of the Salt Water Race. 
Witnefs the Method the Fifh^ Women in Holland tskt to keep 
Plaice and fbme other /3r/Z? alive in Tubs, by moving the Wa- 

- ter continually with Paddles, till all their Fijh is difpofed of; for 
if they were to let the Water fland quiet for a few Minutes the 
FtJh would die : Therefore to keep the Water continually mo- 
ving in the Salt Ponds which I here propofe, we might place a 

• couple of Wheels with Trenchers,, like thofe in common Water- 
Mills, to be turn'd by the Flux and Reflux of the Waters, and 

- by their Motion produce a continued Agitation in the Water of 
the Ponds ; : or elie where we can have the Benefit of a River to 

' torn a Wheel continually, . we might make a Bafbn to hold a 
; finall Quantity of Water, which. may be falted agreeable to Sea 

- Water, by adding to it one fortieth part of common Salt, /. e, 
a Pint or Pound of Salt to thirty nine Pints or Pounds of Water. 

r Sir Ham Sloane kept a Turtle or Sea Torto'tfe a long time in War . 

ter prepared after the fame manner. 

\ . But to return to my Remarks upon the Degree of Life in Ftjh^ 

;we may obferVe that tht Flounder and many others will live a 

* long time after their Bowels and more noble Parts are takea out 
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t>{ their Bodies, which is more than we can ob&rve in any ofcEe 
Laftd Anitnals or Birds ; for iQ> them, as loon as the Heart is tdr 
ken from its original Station, a Strugglie or tvo finiihes their 
Life -y which (hews plainly that Circulation of Joices in difeent 
Creatures is not always promoted by the fame Caofe^ or per- 
^rm*d in the fame Manner. For no Creature can liv^ any lon^ 
ger than their Joices circulate f and every one allows, cha£ ih' 
Land Ammah the Heart is the immediate Caufe of CircolaT 
tion. 

It may perhaps be expe^edthat I fhould be more particular ih' 
this Account of Ftjhy and that I fhould defcribe the feveral Kinds- 
of them; but that is not my Defign in this Workf my Bufinefs 
at prefent is to giveonly a general Account of thofeRemarkablcs 
in the Creation, whick I know my felf to be &£fc, and here and 
there drop fiich Hints as may lead the Curious to farther Obfer- 
vations, in order for them- to frame right Ideas of the Degrees of 
Life and Motion in the ^eral Particulars of the Creatibuv We 
may indeed ol^rve that there are fVhaks of twenty one Eoot 
ibng^ and Ft/h of all Proportions from: that Length to an Inch 
only:, and that in fbme Lakes there are Kinds of^iF^ which are 
not perhaps found eifewhere : That the enormous Bulk of the 
Whale exceeds all other Creamre» i^on Earth ; and the Small' 
n^ of the Hfcklehack is inferlqur to amy Kind of Bird or ^ys" 
dru^edt yet difcovet'd. Biic was I to relate every thing I have- 
•^eard concerning Ftjh, or other living Creatures', I might, fwdt 
this to a large Volume, and make my felf accountable to die 
World iat a thoufand Falfities. Indeed what Informations I have 
ifrom fbme particular Gentlemen, whogive me leave co hackthdr 
Relations with their Names, I gladly receive, and publifh to the 
World as fo many Induces of their generous Spirits imd Cudfr 
ofity. I confefs that I have net read much upon this Head, but 
avoided thofe Books which treat of the Suited:, of this 
Work, OS mudx as poffible, left I fhooldhe Kx> wachifaiafs^dhy 
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tfie Thoughts of Authors, who themfelves might have been im- 
poied upon. The gre^ IViUdtifghby iodeed has given us undoubt-* 
cd Truths in his Treati/es q£ ptrcis and Ft/h, which are general-- 
ly allow'd the beft Inftru<^rs for fiich z$ are difpp^d to ftuddy 
the Stru^ure and Nature of thoj(e Creatures-, to which I. refer my 
Reader. I fhali now proceed to fpe^ of thoCe^a^rupedes 
which are the nearefl related to the Scaky Tribe. ' ' 

Explanation of the Figures relqung to this^ Chapter,, 

"I 

P I^ A T E IIL 

Fig. I. T^r Mufcle. 

Big. II. The Scallop, whofe Motion is perpendicular, - 
Fig. III. 7^ Lobfter lying in its natural F o^t'tm* 
Fig. IV. The large Sea^Crab. 

PLATE IV. 

Fig; I. The Upper-fid^ of the %xxltY^ m<^ our 

E^gliOi Coafl.. 

Fig. IL The Under-fide of the fame Fifli. 

Fig. III. 7^<? Shell-Fifh calN the Sea-Horfe, found upon the 
Goafi ofXtAf'y taken from the Royal Society. 

Fig; IV. 7!&f Turtle, or Sea-Tortoife, cloathed in Shell, the- 
firfl of thefimvy Race^ drawn from Mr, Salter'j Colle&ionat the 
Coffee-Hi^fe at Ckelfea. 

PLATE ^. 

Fig. i: The Si*rd-K(H. 
Fig.. II, T^^Saw-Fifh. 
Fig. III. 7i&tf l^rmaid^ orSvren. 

N.Q. Mthislfbne takertfriom Mr, Salter*^ Coffee-Houfe at 
Ghelilejb 
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PLATE VI. 
Fig. I. The Orbistchinatasj from Mr. Salter's. 
Fig. II. The Whiting. 

Fig. III. The Silver Eel, whereby the Difference hetween the 
"Smooth Ft(h and the Sqaameous Kinds may he ohferved, 

P L A T E VIL 

Fig. I. The Roach, which mayferve to gwe a general Idea of 
the Squameous or Scaley Filh. 

Fig. II. The Flounder, orfirjl of the flat Fiih. In this Kind 
it isremarkabk thattbeMa\es have their Mouths on the right Sides 
of their Bodies, and the Females on the left. 

Fig. III. The Thornback, Jhewing its upper and lower Sides. 

PLATE VIII. 

Fig. I. The Vlying-VWii; from the Royal Society. 
Fig. II. The Neft of the Tickleback obfervedby Mr. Hall. 
Fig. III. The Nefls or Cafes of four feverd .Kinds of Caimsr 
^Qtaafoutuiinthe fVaters. 
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C H A P. V. and VI. 

O^SerpentS) the Crocodile? Lizard* 

Camelion, and others of the Scaky Tribey 

which are Amphibious^ and Inhabitants <f the 

Land; //»^ ^Flying Lizards, &c. luA/rA 

feem to be the immediate Pajfage between the fijh 

. ^nd Bird land. 

As the foregoing Chapter treats of fuch Creatures of the 
Waters as are generally doathed in Scales, I can no 
"«bere fo properly introduce the Race of Serpents, Snakes, &c* 

. as in this pUce : thefe feem to poflefs many Particulars fbuad ia 
Ftfb i as the manner of placing tntit Scales / their ^/-likeMotioo ; 
but above all, their Degree of Life. As I have taken notice »• 
bove of the extraordinary Motion of every Ma/cle o( in. Eel,'.znd 
fbme other F//h, after they are cut to pieces j fb fiich Motion 
is no lefs remarkable in fbme Snakes and Serpents^ after thmr Bor- 
dies are divided into (evcral Parts. And the Food likewife of 
our Qovamoiti Snakes is much the fame with that of our River £^/j> 
they both feeding upon Frogs, Toads, and fuch like. 

Of this Race I do not find above three forts mRn^and, viz, 

•the Snake, the Fiper, and the Slough- ff^orm. The fitfl is an 
harmle& Creature, as far as I can obferve, tho' many believe this 
contrary: For this Year I have had feveral alive-), which have 
been familiar about the Houfe, without doing any hurt;, tho* 
fbme have taken them into their Bofbm.i Lhave heard that 

■ what Poifbn they have lies about their Tongue, but that they 
lofe it the firfl Dart they make at any thing they are angry with, 

•aod can. never recover it again till they gee to Water : But if it 

'* was 
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was fo, 1 believe People would hardly venture to take them up 
carelelly in the Fields, as I haire (een (evertil times. The f^tper 
indeed has a deadly Poifbn lodged in little Bladders about the 
jKoot of its Fangs ; but his vhote Body befides is a Dainty, eatei 
very frequently. The learned Dr. Tyfon tells us in his Account 
of the DilTeciion of a RattJe-Snake, Th'd. frdnf. N® 144, dkat 
*the Male Vtper has four Penes ^ agreeing in mod Particulars ^tk 
the Penes of the Male Rattle-Snake^ which are likewife fo«ir in 
nunaber, altho' the Females of both Kinds have each of thena 
only two Uteri for receiving them. He conje(3xires that two of 
thele Male Parts enter at one time into one Utert/s, and ittread 
themfelvcs like the PythagoreanY , that they may the better and 
more firmly be retained there till they have perfbnened theirDu- 
cty. : He tells us that both the R:attle-Sndke and the Fspet 'iati 
ywiperous-y but the 'common Snakes we all kno^k^ are Oijfperoks:^ 
their Eggs being frequently found in Dunghitk. •■ 3 

The ^ame Gentleman gives us a Idng'Detail of the feveral Pitfts 
External And Internal 6t the Raitle-Snake^ which he diffe^d 
.'at the "Repdiitory of the Rb^al Society in January i 68t, illuflra- 
ted with many extraordinary Obfervations, which I refer my 
Readers to, as well as the curious Cuts which he has preftx'd to 
the above Tranfadtion. In Plate IX of this Work I have gi- 
ven a Cut of one of thbfe Rattle-Snakes ^ now in the Repofitory 
of our Royal Society ; and in the fame Plate I have given like- 
,wife a Figure of another Kind of Serpent y as well to fheW the 
different Frame of the Heads of various Kinds of Serpents^ as 
to give my Reader the Satisfaction of obferving the furpriaing 
Variety of Colours, and different Methods of their Scaling. 

In the Cabinets of the Curious we ftiay find vaft Varieties of 
the Serpent Kind; but I think none of them can be more re- 
markable than that preiented to the Ro^al Society the lafl Year 
hy Dr. Meady which is above five and twenty Foot long, and 
is nowpreferved in their M/^/i/» ; TheBody in the^thick^ part, 

alchc/ 
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altho* it is now dry, meafiires about tea Inches diameter ; and I 
beHeve is one of the largeft forts produced in the Eaft Indites, 

Immediately after this Race follows the Crocodile^ Al~ 
kgator^ Lizardy &c which are covered with Scaks like the for- 
mer, placed conveniently in the Lizard Kind, for the eafy 
bending of their Bodies : The Shape of their Heads is agreeable 
to the Figure of the Heads in Snakes, and they are Ovfperous j 
but for the Afliftance of their Motion upon the Land, ' Nature 
has added to their Bodies four Branches or Legs a-piece. Their 
Habitation is partly in the Waters, and partly upon the Land: 
The firft agreeing with the Ftjh Kind ,• and the latter, as well 
as the Legs they are endow'd with, make them Partakers with 
Land Animals. 

m 

We have Accounts of Crocodiles and Allegators of above twen- 
ty Foot in length ; and I am of Opinion that fome of the(e Crea- 
tures having been formerly in Eitglandf has given Rife to the 
many fabulous Accounts, which have been handed down even to 
our Times, of Dragons j and this I the more readily believe, bc- 
caufe the Skeletons of fome fuch Creatures, or the Impreffions of 
them in Stone, or other Mineral Matter, have been dug in feve- 
ral Parts of this Kingdom ,• which fhows plainly that there have 
been fuch Creatures in this liland. 

The Lizard Kind is very numerous, and 1 queflrion not but 
there i$ as great Variety of them as there is of the SerpentKzcc. 
Upon Haniflead Heath I have obferved a fmall fort of them of 
' a Drow;nifh Colour, perching upon the Furze and Broom grow- 

ing there; and I have heard of a fmall green fortlikewife m Eng- 
land , but have not feen it 

The fVater-Ntutes are almoflof the fame Figure, and are faid by 

fome to be poifonous ; tho' I have handled them very often, without 

. receiving any Injury from.them. We have befides thefe a larger kind, 

found commonly in moid fhady Places, which are black on their. 

Back, and have yellow fpeckled Bellies; and theie likewiie I do not 

L find 
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find have any Venom in them. Thefc two laft Kinds lay £^i about 
eight or ten in number, and the Crocotbles and LizaniKind are (aid 
to do the fame j and none of thefe, as I can learn, either feed or 
ftickle their Young, but leave them to fhift for themfelves as fbo& 
as they are hatcht. The Natural Hiftorians have given us large 
Accounts of thefe Creatures, which I refer my Reader to for his 
further Satisfa<^ion. 

The CameUon is a Creature, whofe Figure is near enough to 
thofe of the foregoing Race, to accompany them in this Chap- 
ter j but its Life and Habitation is altogether upon the Land : 
its Skin is Shagreen'd, like that of the Dog-Ftjhy and tranipa- 
rent ; fo that lometimes one may perceive through it different 
Colours, as its Body happens to be in a difeent State. This 
Creature has been reported to live upon the Air only ; bat tfaofe: 
among the Curious, who have kept them alive, tell nSj that 
their chief Food confifts of FiieSf wnich they catch, by darting 
out their Tongue with great Quicknefs. All ^z Animals which 
I have yet mentioa'd in this Chapter are (aid to fleep, or are laid 
up, in the Winter. 

The Creature which feems to be next ally'd to the forego- 
ing Race, is the Wm^d or Flying Lizard^ whofe Shape and 
Turn of Body, in many Re(pe<^s, is like that of the fmall Ita- 
lian brown Lizard ^ or that fort found upon Wamftead Heath : 
the Win^d Part of it is in Subftance much like the Wing of a 
Batty but the Head is different from that of the Lizard Race f 
and the Pouch under the Throat I am told contains a poifonons 
Matter. This kind oi Fbying Lizard, which I have delineated in 
PlatelX.Fig. V. was prefented me by Dr. Ruyjh of Amflcrdamy 
who received it with other Rarities fromtht Eafi Indies : And'the 
fame Kind may be obferv'd in the Cabinets of Sir Ham Sloaney 
Mr. VincMnt of Harlem^ Dr. Ru^ and Mr, Seba of Amfier- 
dam. 

In 
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CHAR VII. and VIII. 

Of Birds and Fowls; as alfo of the Batt 
{or Fluttermmfe) Flying Sqjjirrels, ^c. 
v)hich feem ta be the Paffage between fawlr. and 
Four-footed Beafts:, 

IN t!iis Chapter I (hail treat of Hicb Animah as are cloathed 
with Feathers^ and in many Re(pe£ts agree with the laft men- 
tioned Animahy which are, Hke Birdie Oviperous, have four Bran- 
chcs to their Bodies, and poflfefs the Power of Flight. To which 
we may likewife add that remarkable Analogy, which there is 
between (bme Kinds of Birds and the Antmak mentioned in the 
preceding Chapter, which lay themlclves up, or deep, during 
the Winter. 

The B'trds which have this kind of Reft, and are loft to as, 
durifag the Winter Season, are Swallows^ MartmSy Swifts^ Cuc- 
kows-y Nightingales y and P>me others; and as the Spring Sea^bo 
is more or lefs temperate, fb does it influence the waking (^the(e 
Birds fi-om their State of Reft, as it does alio all Animals that 
fleep the Winter. The Cuekow and Nightingale Commonly be- 
gin to {ing about the firft Week in Aprily and the Swallowsy 
Martins and Swifts appear about that time ; nor is Nature lefs- 
bounteous to all its Otf-foring, when it roufes thefe Creatures^ 
from their Lethargy. The yegetabUsy which the Winter-Frofts 
retrenched of their Beauties, are enliven'd, and difplay their 
ufual Ornaments, and become an agreeable Shelt(;r and Habita- 
tion for thoie Birds which are re-inibated in Life. This Tem- 
perature of Air equally puts the Juices of all the SUeperSy whe- 
ther Animals or Vegetablesy into Motion ; and if iiich a Tempera- 
ture of Air happens to leign for any time before the natural Sea- 

ibn^ 
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foUy it has the fame EfFedt upon their Bodies, and rou(es them 
from their Lethargy. It is remarkable, that this Year (17 19) 
we had no Froft or Snow of any Continaance in Eftgla^td, unlefs 
in the moft Inland Parts. The Softneft of the Weather in Ja- 
nuary and February was fuch as produced the Effed: I mentioo, 
of waking thefe Birds before their Time. In Lincoln/hire, and the 
adjacent Counties lying next the Sea, (everal Cuckows were feen 
and heard to fing in the firft fifteen Days of February -^ fbme 
Hives of Bees (warmed about the fame time; and Mzuswetc fly^ 
ing about, as they do commonly in Summer Evenings ; but a 
cold Eafterly Wind coming, fbon afterward put them tp R.efl; a- 
gain. Thefe Bfrtk^ which fleep the Winter, have certain Periods 
of Time in the Summer, when they are loft to us. About the 
middle of Jufte, N^himgales and Cuckows have finifhed their 
Song, and are feen no more till the following Spring. Indeed, 
as a Matter of Curiofity, I have known Nightingales kept in Ca- 
ges for two or three Years together ,• and if they have been (et in 
warm Places they have fung at Chrifimas. There is now a Per- 
fon living in Fetter-lane^ London^ who is never without them ; 
and at a Coffee-Houfe near his Royal Highnefs the Prince of~ 
Walei% Court m Leicefter-fieUsy there is now one of them; 

Birds differ from four-footed Beafts in the manner of their Ge>- 
neration, and bringing forth of their Y oung : In thefe the /'<?- 
male has only one Clufter of Egjgs j but we always find two Ova- 
ries in every Female of the four-foooted Race. In Birds and 
Fowls the Egg is made fecund by the Male^ before it is excluded 
from the Body of the Female ; and every Egg in the Body of 
the Female has a Power of Growth, toa certain Magnitude, be- 
fore it can be difcharged from the Hen ^ even tho* fhe has not 
been in Coihpany with a Cock: For I have often feen Birds that 
have been kept in Cages lay E^gs in ^pril, altho" they have not 
fo much as feen a Male of their own Kind; but thefe Eggs were 
not pcoliftck, altho' the Hen has fee upon 'em . above a 
Month. ' la 
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ling of one which is of the natural Colour, with ooe of the 
White fort, is the Caufe that in the Breed or Encreafe fbme are 
Mottled^ others Wh'ttey and rarely any of the natural Colour, 
cfpecially (as I obferve) if the Cock was White, I think we may 
lay it down as a Maxim, that where-ever Whitenefs is fecn in the 
Feathers of Fowlsy Hairs of Beafisy and Leaves or Flowers of 
Plants y it proceeds from Weaknefs, or want of Nourifhment, in 
the Bodies they grow upon. 

It is worthy our Observation, the Contrivance of Birds in the 
Building of their Nefis ; how. every di(tin6t Species hath a Method 
peculiar to it felf in preparing its Lodging, not only as to the 
CurioHty of its Frame, but the Choice of certain Materials of 
which it is compofed ; and even its Situation is not lefs regarded 
by them. The Form of a Martinis Nefi is wonderfiil, as well if 
we confider how every part of Clay or Mud is brought in little 
Particles to make the wnole; as alfb the Pofltion or tho(e Nejis 
under Shelter of fbme Pent-houfe, or horizontal Covering, to 
keep them from the Injuries of the Weather. As to the Form 
of the Nejiy ?tis like a Cup pointed at the Bottom, with a finall 
Hole or Notch towards the Brim pointing to the Eafl to eg in 
at, and the Infide is lined with Feathersy to make it eary for 
their Setting. The Magpye is likewife as careful to preferve its 
Youne from the Injuries of the Weather and Birds of Prey as the 
Marttn ^ but Nature has given him a different kind of Cunning, 
his Nefi is guarded on all fides with ThornSy and lined with Mudy 
which he fmooths beyond the Guefs of any one that has not 
feen it. 

The Nejis of other Birds are every one as remarkable as thefe 
we have already mentioned. *Tis I think impoflible any one 
can pafs by the W^orks of thefe little Creatures without admiring 
the Delicacy of their Compofltion,and Beauty of their Contrivance^ 
and particularly fbme of thofe Birds Nefis which are io common 
in the Weft Indies y which are £i{hied to the Ends of tender 7w{g^, 

and 
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that manner with hisHan^s, that fooieWori^ ^^ W<U a ppcdiit^ 
to {peak were plain enough prooounc^rd (o ^e uhderftood ; and I coor 
ceive it is no difficult Matter to bring any D<7g to ipeakXbme Wofjtjs,^ 
if we make ufe of the fimie Means: But Birds- repeat Words di- 
ftindtly without any Affiftance of this kiud. 

The IFmgs of Birds anfwer to the Fore-feet of Bea(b^ fb far 
^s to make up the four Branches of th.e Qody ; da4 ia theMotioa 
of BWi yp9n the Ground^ a(fift them to move forward wi^ 
greater Swiftneis, as well asL ferve them fipr Flighty The ^i4lls 
arid larger Feathers of the fVingj are remarkably difF^rcat fcom 
thole on the reft of their Body, and feenx tp bear the fame Pro- 
portion with the other Feathers^ that Trees do to Flcmts q£ aa 
under Race. The other remarkable Parts o£ Birdsy \xdKreia 
they differ from ^adrupedes, are their Beaks or ^iffs, whick 
are all of a Horny Subftance, ibme long and pointed, as. in the 
Ktngfifher^ Woodfocky Snipe y &c. -others fharp apd^fliort, as. la 
Nightingales y Linnets y and other jBWjt of piercing Note, Othets 
again have clubbed Billsy as the Bullfinchy &c. fbme hook'd 
Btllsy as Hawhsy Owls^ ParrotSy which give them a hollow 
Voice ; and in moft Water Fowl flat BiUs leem to pr^ail, as in 
the Swany Goofe, Ducky &c. As the Beaks of thaix are vari- 
ous, fb do their Notes or Voices all differ joft in the^me maa- 
fler xh2X^uadrupedes differ in the Tones of their Voices, by har 
ving their Mouths or Organs of Sound of various Makes. 

The Legs of Birds are all of them covered with Scales ; and 
as to the number of Toes, I think they are. generally the fame,. 
viz. three on each Foot with a Heel: The Ofiridge indeed has 
but two ; but theie are all pointed with Claws, the which, as well 
as the Scales, are of different Make and Colour, as the Fowls or 
Birds they relate to are different in the other Particulars of their 
Bodies. But we may take notice likewife that Nature was not 
unmindful of the Ufes of thefe Parts when they were firft framed. 
To the Birds of Prey ihe has given Talons,, for the better ta- 
king 
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king an d managing of their Food: And to fuch Birds as are in- 
clinable to perch, me has been no leis benevolent and careful in 
the Frame of their Claws 'y (6 likewife the Fowlshotk of the Wa- 
een and the Land are not unprovided of fuch Means, as only 
her own Wifdom could contrive the Model of for their Swim- 
ming and Walking. 

The TaH Feathers cX Birds aredifpofed proportionably to each 
Kind to adifl in their refpedive Flights, cnieny by hoping them 
to rife lirom the Ground, and ferve as Rudders to guide their Bo- 
dies in the Air. 

The Movement of Birds upon the Ground is of two Kinds. 
Crowsy LarkSy PFater-WapatlSy and all the Fowls of both Land 
and Water fct one Leg before the other ; Sparrows y Goldfinches^ 
and the greatef^ part of the BirdKind jump from place to place. 
All the Birds that have fallen under my Obfervation drink Wa- 
ter ,* bat there are fbme four-footed Beafts that never drink, as 
the Harey Coney y and fbiire others. *Tis reported that the CIj- 
mel'wW travel three Weeks without drinking j but fee more of 
this in the Chapter of ^adrupedes. 

The Food oi Birds is of various Kinds, fbme preying upon 
Birdsy others feeding upon Carriony others upon fijh ; but the 
greateft part upon Frtnity Grainy and InJeBs. The E,agley and 
all of the Hawk Kind, with admirable Artifice take their Prey: 
And Ravensy ^ if their Smelling was the chief of their Senfes, 
will follow C<7!rm« many Miles J ^nd the Stork, Herony and all 
the Water Fowls arc endued with no fefs Sagacity and Contri- 
vance in catching of Ftjhy which \t their proper Food. Spar- 
rows and other airds of the lower Clafs, flock together in Corn- 
Fields and Gardens, where the Corny or other Grain or Frutt is 
fit for their eating : Others are no lefs vigilant and watchful to 
defhx)y Caterpillersy and fuch like InfeBsy where they are in any 
plenty. From hence we may reafbnably conjedure, that the 
Caufc o/i Birds paffing from one Country to another, is to meet 

M £ with 
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with their proper Food. For in the fame Climate or Country^it 
is impoflibie to find a continued Store of InfeBs or Grain from 
the Beginning to the End of the Year for them to feed upon. 

The B/rdf'jr of PafTage are i^t Wood-Cocky ^uail, WtndThruJh^ 
fieldfare y Stork, and fbme others j though the Seafbn of their 
Pafling is different. The Woodcock^ Red fVingy and Fieldfare y 
make thefe Parts their Refiige in the Winter, and are rarely found 
here after the Froft is over j tho' I have been informed there have 
been Nefls of young fVoodcocks taken about Tunbridge j and I 
was once Eye-witne(s of a Brace of thefe Birds taken in their 
Nefi about the Middle of May j but I foppofe the old ones had 
been wounded, and could not change their Station. About ths 
Time thefe Birds commonly leave us, the ^ails prefent theoEi* 
felves; and about the fame time in Holland, andibme other Pla- 
ces in Eur ope y the Storks return to their Nefis, Upon this Sub- 
jed: of the Paffing of the Stork, I have lately received a cu- 
rious Letter, which I fhall here infert for the Entertainment of 
my Reader, as it agrees perfedly with what I obferv'd of that 
Bird when I was in Holland.. 

SIR, 

B Ring lately in Holland, l enquired as much as F could of the 
People, concerning the Coming and Departure of tbofk 
Storks, which I there faw in fuch great Numbers : The Account 
the People {efpecially at Harlem) gave me was this^ That the 
Storks having bred, and the Toungfiying about with them, at the 
End of Septcsnber, or thereabouts, as the Heat of the Summer 
more or lefs continues, thefe Storks gather together (in the Peo- 
pies Opinion, almofi to a Bird) about a Qreat Piece of Marjhy 
Ground, there called Harlem Meer j bemg all ajfembled, they rf- 
main there feveral Days Chattering and Snapping with /y&^/r Bills, 
/;// the lafi Birds are come to them in this Place of .their Rendez-^ 
VQUs. After this they m^ke no more Noife -, but. m a. liitlttimt 

they. 
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they all nfe /lowly together, foar'mg up tn a gnat Flock and Bc- 
dy, making in the Air as they foar up fever al Rounds and Circles^ 
till by degrees this great Flock <?/ Birds, which at its fir fl Rife al-' 
tnojl darkens the Atr, goes gradually higher and higher, till at lajl 
they appear to he in a manner hut a Point, and fo dif appear tilk 
the next Spring.they vifit them agahu I am, ^c. 

The Eggs of Birds are as remarkably different from one ano*- 
ther as the\fi/r^J themfelves, and (eem to keep a juft Proportion* 
with the Birds or Fowls that laid them. Their Spots and Variega- 
tions of feveral Colours are as worthy our Remark, as the Fear- 
thermg of their Mother Fowls. The Number of Egjgs laid by 
each Kind, is for the m&ft part conftant : Birds efpecially feldom* 
exceed five or fix in number, unlefs it be the Tom Tit and fVren; 
which fbmetimes lay about twelve a-piece j but Fowls common- 
ly exceed that Number. It is remarkable, that if we take away 
the Eggs oi Fowls, they will flill continue to lay to the Number 
of thirty or forty Eggs; fb that they feem to have a difcretional 
Power of flopping when they have laid as many as they can fcr 
upon; or if they fhould happen to be fpoiled by. any Accident, 
they have a natural Freedom, whereby they can renew and make 
good t^eir lofl Clutch of Eggs.. Sparrows and other Birds which 
are familiar about Houfcs> will fbmetimes breed three times in a 
Year,- and Pidgeons, if they are well fed, will breed eight or 
nine times in a Year. The Time of Setting is- about three 
Weeks for Birds and common Poultry ; but Turkeys, Pheafants, 
and fbme others do not hatch under a. Month. It is pofTible to 
hatch Eggs of all Kinds, without the Hen fctting upon them^ 
I have my felf experienced the Hatching of Chickens, by means 
of an artificial Heat, agreeable to that of the Hen's Body. 

Thus have I remarked what is moft obfervable va^LCit feathered 
Tribe j and that I may proceed gradually from thefe Creatures 
which, have the Power of. Flight, to the Race <ti ^adrupedes, oc 

four* 



86 A Phihfopbical Account of the 

four-footed Beafts, I am obliged to take notice of the Ban or 
FUtttermoufe J and Flying Squtrrels, which icem to be the natu« 
ral PalTage between Birds and Beafis. 

Of the Batt or Huttermoufe I have feen three Kinds, viz, the 
common fort frequent in England ^ one (brt about one fourth 
^bigger than the common, with Ears twifted like Rams Hcxrns, 
about an Inch and half in meafure ; and a third Kind brought to 
us from the Weft Indies, whofe Body is as large as a Rat^ and 
the Wings being extended meafure from Point to Point above two 
Foot. In thefe Creatures there is no remarkable Difference that 
I can remember, but the Size of their Parts. 

Thefe Animals partake of the four-footed Kinds in the Make 
of the Head, which agrees perfe^y with thofe of the Moufe or 
Rat Kind ; the Shape of the Trunk of their Bodies likcwife is much 
the fame, and are both covered with Hair. Thefe Animals are 
alfb ViviparouSy bringing forth their youns ones perfe^ly form* 
ed (like ^uadrupedes) and give them Suck. 

They partake of the Bird Kind in having only two Legs, be- 
fide the Hooks at the Points of their Wings ; they have alfb the 
Power of Flying, and fleep like Swallows in the Winter. I have 
found many ofthefe in old Walls in the Winter, that have been 
quite void of Motion, and preffed together fp clofe, that they 
hardly preferved their natural Figure ; and yet thefe, as I was in- 
formed by feveral Perfbns, having been brought to a Fire, revi" 
ved, and flew about the Room. The Note or Voice of thefcS 
Animals is between the Chirping of Birds and the Cry of fbur^ 
footed Beafts. Thefe Creatures nave not long Tails liis^imals 
with four Feet. 

I have not had the good Fortune to^ineetwith a//)v«jrg Squirrel 
perfed enough to take a good Figure from j tho' there is one in 
the Mufeum of the Royal Society, which is enough to fatisfy us 
that there is fuch an Animaly and fhew us that it has not only 
the neceiTary Parts for J?light, but partakes fb much' of the J^iy^v- 
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drupedcy as may lead us to the Contemplation of four-footed 
Beaftsy which is the Subjcd of the next Chapter. 

Explanation of the Plates relating to this Chapter, 

P L A T E X. 

Fig. I. The \{c2^ and htgs of a lAnnet 'y the firfi Jhewingthe 
manner of its Bill or Organs defigned by Nature for the Utterance 
of the mofi piercing Note : The fecond Jhews the manner of its 
Legs and Claws ditfpofedfor Perching, 

Fig. II. The Head and Legs of the Bullfinch, whofe Beak is 
Clubbedf difpofi^d for the Utter anee of more hoUoio Notes, 

Fig. III. The Head and Legs of a Hawk, wherein we may ob- 
ferve how Nature has dtfpofed them for the Catching of its 
Prey, 

PLATE XI. 

Fig. I. The Head and Legs of the Halcion, or Kings-fiffier, 
which Parts are naturally dtfpofed for Climbing and Catching its 
Foody which chiefly conjifis of\al[t&& in the Bark of Trees, and 
Earth-Worms: 

Fig. II. T?*^ Head dWfl? Legs <?//;&^ Woodcock, whofe Bill is 
contrived for fear cbing for his Food in the Ground^ fuch as Earth- 
Worms, ^c. 

Fig. III. TheYitiAand'Lt^^of a Goofe, which may ferve to 
pve us an Idea of the fame Parts in moft Kmd of Water 
Fowl. 

N. B. This and the for egoingP late were drawn fromMr,\^2xsr- 
dridgefi Cabinet m Moorfields* ^ 
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P L A T E XII. 

Fig. I. and II. The Bird of Paradiie in two Fiews; taken from 
the Royal Society. 

Fig. III. ^Bird of Paradife yr^w Amboina,- drawn from Dr, 
Ruym'5 Cabinet at Amfterdam. 

PLATE Xm. 

Tig. I. TTje Back of the common Batt, Jhewing wherein it rC" 
lates to the Bird Kind, and what Affinity it has to Quadra- 
pedes. 

Fig. II. The Fore-part of the fame'&2Xt j from Mr, Dandridge^j 
Cabinet, ^ 



CHAP. IX. 

(yQiJADRUPEDEs, or fucb Animals of the 
Viviparous Race^ as have four Legs or Branches 
to their Bodies, 

TH E Tribe of Animah with four Feet are for the moft part 
cioathed with Hair-y but (bme few only have a ScaleyCo- 
vcring, or elfe are cioathed in Spines. The general Heads I fliall 
range them under are, the Tallon-footedy the Claw-footed^ the 
Hoof-footed, and the double Hoof ox Cloven-footed: And again, thofe 
of the Horned KzcQ I fliall diftinguifli by the CharaiSters of the 
Perennial horn'dy and the Annual hornd Beafts. 

The largeft of the four-footed Race is the Elephant^ and I 
think there is none fmalier than the Moufe. The Method of 

Motion 
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Motion in all this Tribe is horizontal, and to a few only is gi" 
ven the extraordinary Power of Climbing, by means of their 
(harp Talonsy or by the Frame or Texture of their fore Feet, 
with which they can lay hold of the Branches of Trees j or whatever 
may be helpful to them for their Conveyance. The Walking 
of thefe Creatures is perform'd by moving the Off-leg before and 
Near-leg behind at one time, and following that Motion with 
the two contrary Legs i but in their Running they lift up at 
once their two fore Legs, and in the next Motion follow them 
with their ^/W Z/^^5 J ib that the latter (iicceed the former in 
every Point of Ground, and in every Motion forwards of 
their Body j by this laft Method of Motion a good Hor/e will 
pafs over four Miles in length in about feven Minutes, which I 
believe is as much as any of the Race of ^iadrupedes can do ,• 
but is not to compare with what is reported of the Flight of fbme 
Birds. If we believe the Accounts given us of the Carrier 
P'tdgeofty which we are told will fly twenty Miles in fifteen Mi- 
nutes, and may eafily be try'd^ at that rate fuch a Bird flies 
eighty Miles an Hour, which, in a natural Day, or four and 
twenty Hours, would amount to 1910 Miles,- which continued 
Flight, during that Length of Time, I believe is in the Capaci- 
ty of a Bird to perform j confidering the PalTage of fbme Birds, 
which, if they go to any part of this World when they leave us, 
it muft be at lead two thouland Miles, /. e. either into Tartary, 
or fbme part of Africa ^ for I do not find that they are ever ob- 
fcrv'd in EMrope when they have left this Country. And I arn 
of Opinion, that few Birds can fly much longer than four and 
twenty Hours without refting, or at moft two Days without eat- 
ing: But we are fure that Animals of the four-footed Kind can- 
not even maintain the height of their Swiftnefs a quarter of an 
Hour : So that it appears that Birds have a far greater Share of 
Strength and Spirit than ^ladrnpedes. 

. N There 
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Tlicre ate five forts of ^ah <3iWervable m the Ooathing t)f 
^adrupedss^ viz. the tttioft :ff^/r upoft thcHi£hsis(fIo/:/eSy ^p- 
fisy and K/;/f J the Icrig ffair in the A/^j aaad Taik qftimfis^t 
the Wool tff Sifte/f ', the Br'tftks of /%jj abdthe &/«^ in the 
Beards oiCatSy Tygers, Sec. Thde have every one of them a kind 
o£ Vegetative Grdwth, and arett^ncwM Yearly, nnjefs the Crea- 
ture they grow upoft is diftctqpef'd. I foppofe them to be of the 
!Natute oiBulbom-roVted Flams y whidh wheothe Leaves of them 
decay, a ncwframcd Ro0t from the 'Qtme Plant fuppKes their Lofe 
"With frefh Leaves the next Seafon. Iti the Hed^og the Spmes 
or Thorns which cover its Body arc analogous to the Hairs tK>- 
on the Siin of other ^adrupeaes } bm: Ifiipppfe may remain -for 
many Years, whereas the otners are Annual ^ and ib hkewiiti 
imagine the j^«///r of the Porcupine to fill the place of Hairs m 
other Beafisy tho' they are of a much harder Subftancci and all 
thefe Coverings, as they proceed from the Bodies of different 
§uadrupedes, commonly "Vary in theirColours, bat are never fb 
beaufifiil as the Feathers df B'trds, Amoiig Beafis we ne- 
ver obferve any fe/^'j of a iV^^'Z?/ Colour, nor isB/«e or Green 
natural to ifhem, and even If^llo'tv is very -fparrngly given to this 
Tribe J while, on the other hand. Birds are adorned Vfith.'Fea^ 
thers of all Colours. Their J^otc, and Beauty df their Plumsrge, 
lead the Ear and the Eye into the gteateft Admiration j 'but 
when we confider them farther, they are but Toys in compari- 
fon of ^adrupedesy which, tho'they are not thus gayly attir'd^ 
do that Service to the World, that it is worth while even for 
Men to attend upon them, and ferve them in fbme Refpefb^ 
and even bear the Expence of their Living. 

The Liony P anther y Tiger y Leopard y ^n^ Cats of all Kinds, 
have (harp Talons, fbmewhat refembling thofe in the Eagle and 
Hawk Kind/ and for the better preferving them from wearing 
or blunting their Points, Namre has provided Cafes for them is 
the Paws of thofe Creatures they relate to. What I call the 

Claw-- 
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ClaW'footedy are Z)<?^jof all Kinds, whofe Claws are of a Hortry 
SdbOiaDce, fomewbat like the fcwrmer, but are notguarded. Hoofi 
Q^HorfeSy Affes and Mules ^vq Jingle y and are not of (b hard a 
Subftance as the former. The double-hoof d or Clvoen-footed 
Tribe have their Feet cafed with Subftances of a Horti'^ Natore ; 
of which Clais is xhc Wild Boar y Stag, Fallow-^eeVy Sheep y Goaty 
and Ktne. In one Kind indeed of the Hog Race, which I have 
obfervcd at the latje Earl oSStamfordsy the Hoafs^ are not cloven 
or divided ; but it is remarkable, that if a Soiv of that Breed h 
Coupled with a Boar of the Cloven-footed Kind, fome of the 
. Pigs will be Cloven-footed y and o^trs fingle-hoofd. 

Of the Harffd KsitCy the Buck is oneof thofe Creatures which 
(beds his Horm every Year, and is not longer than three Months 
renewing them again, which is a kind of Vegetation equal to 
the quickeft growing Plant. The Stag and (bme other ibrts of 
Deer are (ubje^ to medding and renewing their Horns annually, 
like the former ; and in the larger Kinds are fbmetimes of that 
Extent, that in a dire6); Line they meafure from Tip to Tip a- 
bove a Yard : they are Co foiid and hard when they arc fully per- 
fefted, and of (b large a Size, that one would wonder how pof^ 
(ibly the Body of the Jinimaly that produces them, could fumifli 
Juices enough to fill and explain them to fb great a Bulk in fb 
ihort a time. I am not unfenfible that there are particular Names 
and Terms of Art for every refpeftive Part of thefe branched 
Horns of Deer j but I confe^ my felf at prefent ignorant of them, 
diat Ktwwledge being of little Ule either to my Reader or my 
felf, in a Work of this kind. It is remarkable in the Deer Kind, 
that the Females have no Homsy which I fiippofe is common 
with thofe Creatures whole Males fhed their Horns ^very 
Year. 

The next Kind of Homed Ammal is the Gazelhy or Ante^ 
lopCy whole Horns Site ere^t, and twifting like a Screw j thefe 
are not branch'd, nor do I find they ever fhed. After thele the 
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Goat has his Horns twifted, and the Points bending towards his 
Back, but not both of them alike. The next is the Sheepy 
whpfe Horns J Hke the former, are twifted, and regularly cnrl'd. 
It is obfervable, that the Horns of thefe laft Kinds are always 
larger in the Males than in the Females -^ but it is othcrwife a- 
mong Kine, whofc Horns are fmooth, and of large Extent j in 
thefe the Females have Horns much larger and longer than the 
Malesy unlefs they have been caftrated; in fiich Uxen I have 
meafiir'd a Yard between the extream Points of the Horns. 

The Food of four-footed Beafts is either Flefhy Fowly Herb, 
Gram, or Fijh. Such as feed up Flejh are Beafts of Prey, and 
of the moft Savage Kind, as Lionsy TigerSy &c. whofe Thlons 
are chiefly defigned for Catching and Tearittg their Prey to pit*. 
ces. The Ouer and Beaver feed chiefly upon /^Jb, which their 
ylmph'tbious Nature and Structure of Parts enables them to catch. 
The Hog Kind eats indifferently of Flejhy Fi/hy Fttwly RootSy 
Fruits y Herbs and Grain. The Z)^^rKind, Sheepy GoatSy KinCy 
Horfesy and fiich generally as are of the Hoofd Race, feed up- 
on Grafsy Hajy or Corn. And it may be remark'd, that (uch as 
u(e the latter kind of Diet are the moft tameable and familiar 
with Mankind i but fiich as feed upon raw Flejh are pofitive in 
their Ferocity, unlefs they are familiarized when they are very 
young, and kept low; in their Diet. 

The ^dadrupedes of Ufe and Service to Mankind arethc£/(f- 
phanty Camely Horfey Kme of all forts, Sheepy DogSy CatSy and 
fbme others. Where Elephants are naturally placed, they are of 
great Ufe after they are tamed, in tranfporting of great Burdens, 
and parrying Men to Battle, where their Conduft and Strength 
is of extraordinary Service, if we may believe thofe Authors wha 
have mcntion'd them. We have now one of them in London, 
wlio is fb obfcrvant of the Orders of his Keeper, that one may 
reafbnably place him amongft the moft tameable of the four- • 
footed Animahy and even allow him a Share of natural Scnfe, at 

leafl 
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Icaft equal, if not fuperior, to any of the four-footed Race* 
The Elephant, now in Town, is about twenty eight Months 
old, and about fourteen Hands and a half in height ^ his Tusks 
or (rather) Harm Jtte now beginning to appear, or bud in the 
upper Jaw, which gives me Occafion tofuppofe them rather //i?;';;^ 
than Teeth j and again, confidering what vaft Numbers of them 
are annually brought into Europe, I am almoft per(waded they 
fbed like xhejiorns of Deer. It is remarkable in this Creature, . 
that the Joints in- the hind Legs are difpofed for kneeling, as well 
as thoie in the fore Legs, which is contrary to other /Animals* 
Its Method of Drinking, is by fucking its Trunk foil of Liquor,, 
and {quirting it down its Throat. But we may (ee a large Der 
fcription of this Creatureof a greater Age, and in more perfect 
State, with the Anatomy of it, in the Phil. Tranf. N° 3 id, and 
327, by Dr. Blair y F. R. S. 

The Camel and Dromedary we have likewile had in England^ 
they are ^^^5 of Burden, and very fwift j and it is reported' of 
them that they will live many Days without Water, even in the 
hotted Climates. Some Creatures indeed I know, will live with- 
out any Water at all, as the Hare and Coney, which J have kept . 
above three Years, and they have never had any. 

There are many Kinds of Horfes. remarkably diftinguifti'd fon 
their different Ules. In Northamptonjhire., and fbme of the. 
Midland Counties, are iuch as are fit £>r the Coach, and' 
drawing of other Carriages. In Flanders, Denmark, and fbme 
o£the Northern Countries, we Itkewife find Horfes of Draught, 
differing in their Frame and Turn of Body, and varying in their, 
degree of Strength, as the Countries they were bred up in differ 
from one another. In the North Parts oi Britain, and fbme 
Places in Wales, are bred the beft Horfes for the Saddle. The 
firft State of their Life being among the Mountains, enables them 
to endure hard Labour. Befides thefe, t\\Q.SpamJ}j Horfes are 
counted the moil famous for the Parade.; and the. Turkjfh and 

Barb 
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Barb Kinds, for Beauty, are reckoned to exceed moft Horfes in 

the World. 

Next to thefe the Kine Race is accounted the moft nfefol. 
In many Parts of En^nd Oxen are of great Service in Plough- 
ing, drawing of Carriages, and for rtvany other Works in Hus- 
bandry ; bewdes the Service df their Fkjh^ after they are worn 
out by Labour, and the excellent Ufes of their Hidts and Tal- 
low, and even their Herm for making necelTary Utcnfitsj while 
the Cows afford us Milky Cheefe and Buttery not only enough 
for our own U(e, but even to lupply the Neighbouring Coun- 
tries. Nor are Sheep lefs ufefiil to Mankind, their yitmual 
Produce of fVool ferving to employ as many People as their 
Flejb can maintain in (bme Places of England. Their Milk is 
likewifemade ufe of, and turns to good Account; to which we 
might add the Service of their Skim, which afford us Leather^ 
BUrchmenf, and f^ellum* 

Of the Dog Kind we have many difTerent Sorts, inch ss Grey- 
hounds, Blood-houndsy Beagles, and others, fbr Hunting and ta- 
king oif- Game : And again, our Spaniels, either for Land or 
Water, Setting-Dogs, Pointers, &c, icrvc to find out Sport for 
their Matters ,• and Ibmeof them arc even uiefiil for Draught and 
Carriage. In Holland and Flanders efpedally, they are com- 
mOnly employ'd in the Harnefs for drawing finall Waggons and 
other Carriages. To thefe we may add fuch other Kinds of 
Dogs as are u(ed for the Guard of Houfes, among which the 
Englijh BulUDog is the higheft in Efteem, for his exceeding 
Fierce nels and Reiblnuon. 

The Voice of all thefe Creatures is as various as the Stru&nre 
of their Mouths and Throats is different. We may difcovereach 
Kind of them by their Note or Tone, as well as diftinguifh one 
Bird from another by the DiflFerence of their Song. The Parts 
which relate to this kind of Speech among them, arc like fo nia- 
ny Inftruments of Mufick producing difecnt kinds of Tones. 

We 
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W'C might ^akev/iSc joiendoQ bsw ;aptiy all B^tids oF Z>c>^ are <iiA 
pdEed to reoctvc In&xu&ion, and how ob(erv.aat tliey ,«t;e to th^. 
Didates of their Mafta*. 

Thp ^« aad Monkeys of fcveral Kinds arc naturally diipo- 
&d to ioscate the A<^ons laf Men ; but indeed the Figure atid 
OKpidikion €i£ nheir Parts ^ee much <niQre with thofe in Man- 
kind, than ihe Parts of any ^otber Creature; and I .believe &>m& 
iorts of them might be restdred nfeful* i£ convenient Cace wa& 
taken ito ittnxn& them when diey were yonng. Que ibrt indeed^ 
which comes from the £«^ /W/^j, is very vicious ; and liiemeno^ 
ber has more ;than once attempted to force a Servant of the Hou(e 
wecehe waskqpit: fiat liuxt iztformed that (bme of die larger 
ICinds ihanre been ib welL inftmded, that they would do many 
little QfSces that their Idailier jdire&ed them to do. h is no 
difficuh Matter to be fatisfied howmuch thefe Creatures are capa* 
ble of InftruiSuon, imceithere are fb many of them daily brought 
to England. They ace great Lovers of ftrong Liquors, andfie* 
auedtly are inebriated witlj. them. They love Tobacco, = and . 
unoak ^undantly if they can get at it. Nor is the Man-Tiger 
iefs guilty of thefe Vices when he has Opportunity j hisl6wer 
Parts are like thofe ^of a M7»i:^, but his Head is more like that of 
the /Tc^, and is a Creature very ready to imitate thr A6fcioQS of. 
Men. The/?r«itf/«x)f diefe have periodical Vifits, like Females 
of the Human Race. I conclude, that as the difiTerent Tone of 
Voices proceeds iirom the different Stradiuies of the Organs of 
Sound in j4mmahj fb the Difference of their Capacity and Un- 
derftanding proceeds from the various Frames of thofe Parts 
which iurnifn the Brain with nourifhing Juices. 

All ^uadrupedes generate by coupling one with another j but 
are differently impower'd by Nature to increafe more or Iefs their 
feveral Species. Some of the larger Kind, fuch as the Elephara, 
HorfCy Kine, and Deer, Hdom briag more than one or two at 
a time; whereas the fmaller Kinds of Ammahy and fuch as are 
filbjjedto be dcftroy'd, encreafe more plentifully. The Hog 

Kind 
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Kind will (bmetimes bring feventeen or eighteen young ones at a 
Birth, and the Dog Race about ten, Cats and Rab'tts about five 
a-p ece. Rats and Mice about eight or nine a-piece, Squ'trreh 
three or four, Hares two or three, and Sheep fometimes as ma- 
ny. And with regard to the Generation of thefe Creatures, the 
natural Time of Coupling is in the Spring Seafbn, (bmewhat la- 
ter than B/r^ij but by means of fordng Diet, fbme of them 
may be brought to couple even in the Depth of Winter j 'tis 
by that Means that we have now young Z//7«»w at almoft every Sea- 
ion of the Year ; and fbme Creatures, as well in this as in thc5/r</ 
Kind, couple and bring forth young ones fcven or eight times in 
a Year, as the Rabtt for Example^ and fbme others. We may 
alfb remark, that every ^adrupede has not the fame Length of 
Time appointed for its Growth to its compleat State ; The large 
Kinds, fuch as Horfes and Ktne^ are hardly fiiU grown in three 
:Years, Hares and Rabtts aboufe eight Months, Cats and Dogs 
twelve Months, which perhaps may depend, in great meafure, 
upon the Length of Time they are refpe<5tively maintain'd in the 
Womb of their Dams^ but every Kind of Bird grovfrs to its fiill 
Bignefs in a few Months; and fbme Kinds oi Fowls are about a 
Year accomplifhing their Growth ; which Difference I fuppofe 
bappens as the Difference of Time is appointed, more or lefs, 
for the Incubation and Hatching of their Eggs, fbme fetting on- 
ly three Weeks, and others a Month, before the young ones are 
excluded, or can make their way through their Egg-fhells. And 
I believe the Length of Life allotted for feveral Animals is vari- 
ous, as the Time of their being included in the Bodies of their 
Dams is more or lefs. There are fbme of the larger Kind of 
Creatures which carry their young ones many Months, as the 
Mare^ Cow^ and the Elephant ^ as it is faid, longer than any 
other Creature j bat Rabtts do not go above a Month, Cats a- 
bout twice as long : and I believe, was it poiCble to know the 
isature of aU Creatures, we might find, according to their Pro- 
portion 
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portion and different Habit of Body, a continued Progreffion, 
' with regard to their Size, Growth and Length of Life. For in 
PlaMSy which I have been more converfant with, I obferve that 
kind of Progreflion j and even it is to be remarked, that the feve- 
ral Seeds which they spring from, have as difierent degrees of Time 
appointed for their hatching orfprouting in the Earth,- and like- 
wife ftich as lie longeft under Ground without fhooting, are com- 
monly more lafling than thofe which begin to fhoot in a few 
Days ,• and we may obferve fbmething of the fame kind in In- 
feBs. The Diflance of Time between the laying and the hatch- 
ing of the Eggs laid by fbmc forts, is very different from what 
we obferve in others j and the Time of Life in the Caterp'tUar 
of one Kind, is not the fame that we obferve in another, no 
more than the number of Days is the fame in all^ for bringing 
the feverai Flies out of their Cryfalifes. 

But it remains for me to fay fomething more particular df the 
Generation of fbur-fboted Animals^ as it is the next relating, and 
in fbme Cafes is nearly agreeing with that of Mankind. Were we 
to look back upon what iJbave already mentioned concerning the 
Generation ofFowk, Ftjh^ and Plants, and even of fbme Crea- 
tures of the fbur-footcd Tribe which arc <:over'd with Scales, it 
will appear that the Eggs of die Females are abfblotely neceffary 
for the Production of them j and I fuppofe that the fecundating 
JLiquor or Dt^ of the Male is as neceflary to make them proli- 
fick. In this Race of Stimals every Female has its Ovaries, or 
Egg-Nejisy which, without the Intromition of the prolifick Juice 
of the Maky remains flerile or barren : It therefore appears 
that the Male Liquor is necefTary to impregnate the Eggs 
contained in thofe Ovaries, either by fbme Animalcules of it paf^ 
fing into the Eggs there contained ^ or elfe that the Animalcules 
•wound thofe Eggs, and fo occafion them to grow over, and en- 
-dofe them in fuch a manner, as the Bliflers upon Oaken 
^Leaves fwell and enclofe the little Infects^ whofe Eggs are laid 
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in the wounded Parts by their Originals : But this Cafe has ad- 
mitted of vaft Diljrate, either becaufe Ibme of the Difputants 
could not imagine now the An'tmakula could get into the Ova- 
r'tes J or elfe that fbme fuppofe there is not PaUage fufficient for 
the impregnated F.^ to fall into the Matrix } but thcfe I fup- 
pofe draw their Judgments from the State of thofe Parts when the 
J^nimaHs dead, which, in my Opinion, muft then be very dif^ 
ferent from what they were when the Animal was alive j for then 
thefe as well as all other Parts of the Body have a Power of conr 
trading or dilating themfelves ; and a PaiTage, which at one 
time is hardly capable of admitting the Points a Pin, may pro*- 
bably be capable of being dilated fb much as to give room for the 
Exclufion of a full grown Foetus 5 and certainly it would be very 
unreafbnable to fuppofe thefe Parts are in the famePofhire durinj 
Coition, that they are at another time when the Body is not dii 
pofed for it; at which tinie it is highly probable Nature has gi- 
ven thofe Parts a difeent Action and Power of extending them- 
felves. I could fay much more of this, if the Cafe had not 
already been fb much perplex'd ; and I am loth to trail too isi 
to my own Opinion, in an Affair of fb much Difficulty.. How- 
ever, that I may not leave my Reader altogether onfatisfied ia a 
Point of fb great Concern, I fhall entertain him for a while 
with what has pad by way of Letter concerning this Subject, be- 
tween Dr. Geoffroy of the Royal Academy oiParisy and Dr. At' 
dry of the fame Place. 

Dr,Geoffroytt\\s us, thatfuchaslupporttheSyflemof£^finidi 
Creatures, fuppofe the little y^;//;»^ to be included in the Egg^ 
but this they cannot demonftrate till after Fecundation : AUbthey 
fuppofe the little Germs of Plants to be enclofed in the See^ 5 
but thefe Rudiments of the Plant in the Seeds cannot be difbo- 
vered till after Impregnation by the /^^^r/^/i iffuing from the A/0/? 
Parts. On the contrary, if we examine the Eggs of AnimaU 
before they have been rendred fecund by the MaUy we cannot 

obferve 
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cibiervc the Icaft Principle of the minimal. In the Eggs which 
the Hens lay without a Cock, although they appear fair, and as 
large as the others, yet neverthelefs we can only difcern in them 
an empty Cicatricula, in which the little Body is not refiding. 
Thofe who have had the Management of Silk-Worms may re- 
mark, that when a Moth has laid its Eggs without the AHiflance 
of the Maky thofe Eggs are tran(parent and void of that little 
black Point which we difcover in fuch Eggs as are fecundated, 
and is the beginning of the little Worm ot Caterpillar , 'tis there- 
fore we are not to expedfc any good from tho(e tranfparent and 
barren Eggs. 'It happens fbmetimes that we meet with thefe 
transparent Eggs among tho(e that are impregnated, even tho* 
they were all laid by the fame Mothy which muft proceed from 
(bme particular Caufe in the Coupling of the Male with the Female* 

We may likewi(e oblerve the fame thing, in the Grains and 
Seeds of Plants ; we often meet with Seeds that are without the 
Germe or Seed-hudy and are confequently barren, and thefe arc 
found even in the middle of the faired Fruits. If we obfervc 
likewife the Seeds of any Plant at the firft opening of the Flow- 
er y we find them clear and tranfparent ; but if we examine them 
fbme time after the Flower is decayed, that is to fay, after their 
Fecundation, thofe Seeds become Opaque, by means of a little 
Body enclpfed, which is properly the Germe or Seed-bud. 

The Ovarifts fuppofc that thefe Germs were originally in the 
Seedsy and that they are now only grown bigger than they wertf 
at firft ; but this is a bare Suppofition ; for fince we cannot difco- 
ver this Point by the beft Microfcopes, either in Eggs or Seeds, 
before they have been fecundated, and that it may be eafily dif^ 
cover*d after Coition, it is more natural to believe that thofe 
Germs were not fubfifting in the Egp or Seeds before they were 
impregnated, but from the very Inftant of their Fecundation^ 
To convince us of what I advance, we are only to confider 
what happens in the Time of Fecundation amon^ Animals. 

O 2 Among 
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Among tliofe Ftjh which do not couple, the generative Zj?' 
qim of the Male is only fcattered upon the Eggs which have 
been laid by the Female, while they flit in the Water. In other 
Ammals, where Things cannot be obfcrved in the fame ma<iner> 
we know only that the Liquor of the Male is conveyed into the 
Cavity of the Matrix y even as far as the Phahpian Tubes, where 
it is often found in fuch Aninuils 2& have been opened a little 
while after Coition ; and we may prefume that it even-pafTes ia<; 
to -the Ovaries y and fprinkles fbme of: the Egjgs of the femule% 
It appears then that Ifnpregnationjproceeds from an E£Bifioa of 
the Male Liquor upon ^he Egg-y from .whence we may natoral-t 
ly conclude, that the Effect produced by this Z//^/^r>. upon the 
EggSy is chiefly to convey the little Germ or Animalcule, which 
is found in the Egg after that time, and the rather, becaufe the 
Ammalcuk may always be obferved^n that fecundatingX/^i/^r. 

And we have yet more reafbn to believe that thelte Aumah 
culesy which abound in th& Male Liquor, are the Principles of Ge- 
neration, or the Beginning of Ma% and other Antmalsy as we 
find them always conflant in the Liquors which are induflted in 
the Spermatick VefTels of every Animal, varying according to 
their different Species; bat. we fbmetimes find them wanting in 
thofe Liquors, either through extreme Age, or when Diflempers 
have rendred them barren. 

The Syflem of the Generation of Animals being thus- fbited, 
we fhall reaibn only upon conflant Fa^ ,• whereas the Ovarijh 
iuppofe that the Rudiments of the ^//wa/ arc always in the Egg^ 
although they cannot fee them, and moreover, that there is a 
fecundating Spirit in the Generative Liquor of the Male ; but 
thefe are uncertain Suppofitions j for according to them this «SV- 
minal Spirit mult be exceeding Subtile and Volatile : And never- 
thelefs, among the ^quatick Animals, this Spirit, however Vo- 
latile it is, is neither enervated nor diffipated by the Waters 
\( ith which this Liquor mixes it ielf ^ but this is altogether im- 

pofiBble, 
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pofliblc. Thegreateft part of Fj/h do not couple,. l)ut the fe^ 
males caft their Eggs or Spawrty and the Males which*, -follow 
them fcatter their Mib over the Eggs. Now before the Wat'erii 
have extended this L'tquor over all the Spaiwty it muft necefTa-^ 
lily happen that the fecundating Spirit is diffipated. < Th^ -Dif<r 
ficulty of Impregnation is ftill more conHderaole in Ojfisrs2caA. 
other Shell-Pijhy which are ^ftned to Rocksy or the. Bottom of 
the Sea, without having Httle or any Motion. The Mib of the> 
Males is carried backwards and forwards at the Will of the Wa-. 
ter», and at lad; by chance ]& brought to the Eggs of the Fe- 
maiesy and renders them fecund. • What will then become of 
this Seminal S^ixity when it istol({ed about from place .to place?, 
{f feneration was brought about by its Means, it would iurely- 
have time enough to exhale, and then the Eggs o( Oy/leics> and o*. 
ther iiich \ikt Shell-F$fh could not be impregnated byJt..- . 

But we (hall avoid thefe wo- Suppofitions in oar -Syftem, and' 
endeavour to produce more fblid Arguments for the Generatioa 
otj^nimals tham the Ovanjis have done. And firfl: let us exa-*,. 
mine if the Generation of Plants does not carry along with it ibnie« 
Analogy to that in Animals* 

Till the Flower begjins to fade/ we cannot -perceive any jS^^* 
otGerme of a Plant in the Embrios of the Seeds y or Seminal 
VefTels; nor can we difcern any Change in thole^ev^ri^V till thei . 
Dfifi of the Stamina is fallen. 

This Dufi q{ the- Stamina is nece^ary for Fecundation.; for/ 
in all Plants where theie Stamina appear, . if we cut them off be-. 
fore they open, the Fruits will not come to Maturity ,• or if they, 
ihould happen to ripen, they are without (?£';>://;;, and are.confe~. 
quently barren. 

The Neceflity of this Dufi of ther Stamina for tlie GrdWtL of. 
the Seedsy for the .bringing of them to Maturity, and for ma-, 
king them pregnant, is confirm'd by the Obfervations of all Bo'i 

tamfis waovL^'^ Palm fit Date Tree* . 

Thix. 
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Th\s.^^'^ Plant bears its *$V^w/»« upon a different 7r^^ from 
that iWHch bears the Fruit i fo that one is ftilcd Male, and the 

• • • • ' ' 




rarely come to Matarity; they are ill tafted^ and without Ai^r- 
ftels, and confequently without Germs : But to bring this Fruit^ 
to Perfedion, and make it fit to eat. Care is always taken either 
to plant a Male Palm-Tree in the Neighbourhood, or to cut 
Branches of the Male Palm-Tree^ garnim'd with Sfommtf^ an4 
tie them to the Branches of the Female Palm-Tree, and then it 
produces good Fruh. This OWervation was confirmed to Mon- 
iieur Tmmefort in 1 6^7 y by Hadgi Mafiapha A^y t, carious 
Man, Ambaffador from Tripvli to the King of France, 

There is one C^jefHon which may be made againftn^hat we 
have mentioned concerning the Palm-Trees^ Monfieur T$urne' 
fort tells us that he has feen ^Female Plant of Heps produce i5V^i/ 
in the King's Garden, where there was never a Male Plant. But 
we may fuppofe that the Farina or Male Duft was brought to the 
Female Plant by the Wind from fbmc <)th€r Place j as in the 
Cale mentioned by Jovianus Pontanus, Preceptor to Atphwfo 
King of Naplesy who tells us, that in his Time there were twi> 
Palm-Trees, one of them Male, .cultivated stBrinJes, and tlie 
other Female, growing in the Wood of Oitrwtio j that diis laft^ 
was fevcral Years without bearing zny Fruit, till at length having 
out-grown and rais'd its Head above the other Trees of the Fo- 
reft, it could perceive, iays the Poet, the Male- Palm^Tree at 
Brtndts, although they were fevcral Leagues a(nnder, for then ' 
it began to bear Fruit in abundance -, and there is no Re^n xsjf 
doubt but it then begun to bear Fruit, becaufe it then received 
the Dujl of the Stamina upon its Branches, which was conveyed 
by the Wind from tht Male Palm. We may explain by this, in 
.a natural manner, that Fecanihtyy which* k> much einbarais'd' 

the 
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the antient Phyficiam, aod which they attributed to a Sympathy, 
or Love among Trees, Eftgli/h'd thus from the Author's Ori- 
ginal. 

y^ Female Vzlmfor many Tears hadfioody 

The FirgtH Glory of Ottranto'j JVood, 

No vernal Bloom with Flowers her Branches drefs'dy . 

No Clutters her unfruitful Boughs depreffd, 

TtU tSfiant far, in hnnSii's fair Fate . 

jljpiring, Jhe beheld the noble Male. 

Tho* akftantj yet' the genial Power Jhe feels; 

Thro* every Vem the fertile Humour trills. 

The pregnant Branches now their BlofToms yield, . 

And every Bough with ripening Fruit isfiltd. 

It may be obje&ed, that I have no (iifficient Froof^ that every 
Grain of this Dufl is zPlantula or Germ, fince the Microfcope 
ifaews us that each Grain is in the Form of a little Gkbe or Egg^ , 
either fniooth, or fet with Points, (bmedmes bor*d through' tht 
Middle, or of (bme other Form or Mannen I agree that it is <}tf- 
-fiicolt to diltinguifh in every one of thefe little Grains of D^ the 
Rudiment of a Plant, becaufe it is wrapt up in its kif, and per- 
haps may be covered with a Membrane, or at leaf): doathed with 
(bme Refmous Matter; perhaps Time may discover fbme way of' 
unfolding the little Germ, or freeing it of its Covering; but air* 
lowing this to be only a bare Suppoution, we may agree that it 
i& not altogether unreafbnable, hnce it is not till after the Intro^ 
miflion of thefe little Bodies into the PiJiilUtm or Uterus of the 
Flower, that we can perceive any Opacity in the Seminal Feffek 
or Embrio's of the Seeds, which in their Growth difcovcrs to us 
that they are in effeft the Germs of Plants, 

In fhort, what confirms this Hypothejis is its Uniformity with 
what we hare discovered relating to the Generation of all living 
Bodies. After 
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Kkti having eftabliflfd thd Probfe Xyfxmt Hypothejis, 1 am to 
-anfwer the Objedions? whfcb may bdftade-againft it. 

Ftrftf It may be obje6ked>that an /;^i5? cannot quit its Nature, 
as an InfeByio take upon it that of a perfeB Animal. 

It is an antient. Error 'to make the Diftind:ion t>f PerfeB and 
Imp erf eB Animals. Our Eyes do not 'difcover the fame Parts th at 
are in fomc Animaky in Worms ^ Butterflies y Flies , Bees, and 
other InfeBs-y {b>that ibme have thought fuch Parts were- want- 
ing. We fee them take their Birth m Mud^ Dtm^fnlls^ putri- 
fied Flefh, arid rotted Herbs ,• which has made Ibine bidieve that 
thefe little Bodies 'bad no other -Origin than a Fortuitous AJfem^ 
hlage of putrifying Parts of Matter. 'They have even believed 
thdx. Xzxgtt Animals, (vLch.^ Frogs y fVildDucksy Sec. had the 
like Beginning, without refleding that thofe Animals were con- 
.ilant in their Frame and Parts, which are always produced alike; 
and that it is impoilible that Chance could produce an Arange- 
ment of Parts always uniform and conftant. We are obliged to 
the learned Mr. Rediy for having firft fet this Matter to rights, 
by giving us Proof that the Generation of InfeBs comes n:om 
Males and females, agreeable to the Syftcm f^Eggs, as it is a- 
mong all other Animals, Many learned Phyficians, and parti- 
cularly Monsieur Swammerdam, have begun the Anatonv^ of In- 
feBs I and we are obliged to that great Man for having (hewn ns 
that thofe little Animals had Parts agreeable to ours, or at leafl 
did the fame Fundiions ; but as that Work was 1^ unfinifhed, 
Monfieur Dm}erney\i^ taken it up, and continues it with great 
Accuracy and Judgment, tracing thofe little Creatures from the 
Beginning to the End \ and far nrom reprefenting InfeBs as Im^ 
perfeB Ammals, he difcovers fb much Art and Contrivance in 
their Strudture, that they fcem to be even more PerfeB than the 
moft confiderable Animals. In Caterpillars, and fiich Worms as 
change into Butterflies, and in fuch Reptiles as take Wmg, it 
is furprifing to obferve the Changes which happen throughout 

the 
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the interior Stru6bure of their little Bodies. An infinite Nam- 
ber of Parts, which were folded up, explain and open themfelvet 
at the End of a certain time ,* fbme become abfblotely ufelej^, dry 
up, and fall off; and others are alter'd beyond our Knowledge, 
Nothing can be more admirable than the Tracing of all thele 
Changes. A Frog is a Ftjh in its Beginning, named Tadpole ^ it 
has a great Head, the Month of a rijh^ the Finns and Tail lijce 
Fijhesi it refpires by the Gilhj which are Lungs peculiar to 
Fijhes ; lome time afterward its Thil and Fwfu drop ofi<, and its 
Feet appear, which are as wdl adapted to Walking as Swinr- 
ming ; the Fore-part of its Head, or rather its Masiy falls ofl^ 
with its Gills } in the mean while, the Ldtugs^ which refemble 
;thofe in terreftrial Ammals^ unibld and dilate them(elves, and be- 
come expanded and very vifible, &om almoft invifible Parts that 
they were before. May not we look upon this as an extraordi- 
nary Perfe<%ion, and even more than Man him^lf can boafl; o^ 
that Gift of Power in rafting Life iucceflively in different States 
and in dfFerent Elements ? 

Thefe Coniiderations may undeceive thoie who are prejudiced 
in their Opinions, that a Creature in the Rank of Infem can- 
not become a perfeB Animal, efpecially if they refled; that for 
the ihofl part the State of Worms or Cdterp'dlars is only a State 
of Paflage to bring them to another Form ; fb that thoie Worms 
which are commonly ingendei^'d in puirify^d Flejh, change into 
FUes-y likewife feveral great Worms, which ronain fbme time un- 
<fer Ground, change into beetles j Sdk-Worms, and Caterpillars y 
become Moths and Btaterflies j and I think the Earth-JVorm is 
the only Species which does not fiiffer a Metamorphofis. 

This being premifed, we may regard the Form of the Worm 
or Ammalaide in the Generative Ltqiior of Animals, as an In- 
ftance of the Certainty of a fiiture Metamorphofis, 

It may be objeded in thefecond place, that I attribute an ima- 
fflnary lofting to the litde Amnud ix Ammaktde^ to make ft 
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rife into its Cielk . I confeft- the Difficulty of explaining (b great 
a Myftery as*that of Generation, Without meeting a thoufand 
Obftrudions and Queftions, which cannot be refblvcd without 
great Pains and Trouble; but when an EfFed: is (b evident that 
it naeets with no formal Oppofition, it does not feem feaibnable 
to conteft it; fitch is the Difficulty in. Diipute. Infi:ind m this 
place is not the Queftipn j for I have not attributed it to the lit- 
tle Animal as a Means whereby it \% conveyfd^ into its Cell. I 
know too well,, that in Phyfical Difputes^ we muft make ufe of 
Mechanick Laws, and I fhali endeavour to give fiich as are ihofl 
probable. 

The prodigious Multitude of y^////ff^/p«^/(nfwimming in thisLi-^ 
quor, wnteh difpofes it felf to overflow the £gg that is prepared^ 
to be. impregnated, makes it almofl: impoffible, that one of them 
at leaft fhould not reach theHttle opening of thcCicatricula ^ and 
that from this prodigious Multitude there is not above one which 
can And place ,* fer the Ckatricula is not capable of containing a** 
ny more j but if by chance it is big enough to admit of two, wff 
diall fincTtwo Foetus xxadct the fame Covering, or elfe a mon-^ 
ftrous double Foetus joined together by Ibme part of the Body- 
This is one Proof of the Authority of this Syftem* 

Th'trJhjy It may be faid that we carry our Thoughts too far,.. 
m fuppofing thefe little Animalcules to be the Principles or firfb 
Points &om whence Mankind is* derived^, and that they may' 
have been appointed to fwim in the Seminal Liquor for othert 
Ufcs : as for Example :. They may be fuppofed to agitate that 
Liquor y and to facilitate the Exhalation of the Spirits, 

Belides what I have already observed of thofe who fuppofe a: 
powerful Spirit in this Liquor, it feems much more natural to 
me to draw this Conftquence (/. e.) That ih& Ammalculesvfhich^ 
are found in fitch vail Numbers floating in a Liquor fb neceffaryr 
for Generation, are themfelves the immediate Caufe of Genera- 
tion^ and not.to believe that they are only remote Inftronaents 
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•of it J l>ecau{e we do not difcover any nearer Caufe. After this 
the Ufe which is alHgned them is far from necefTary, and there 
is no Likelihood that there is any Probability in it; for every 
thing that is Liquid hzs in, its felf a motive Power, without ha* 
Ting Occafion of Hich feeble Affiftance, as that which it might 
receive from Animals moving in it ; for is it not rea(bnable to 
iuppofe that Fijh were created in the Seas, or Birds were made 
to move in the Air, to prevent the Stagnation of thok Liquids? 
the one is not more plauiible than the other. 

Fourthly f It is (aid that Conception, by means of they^/zv^A 
cuUy is difagreeable to the Syftem of the unfolding of the Vef> 
ieis and Parts. But wherein is this Syftem of Unfolding more at' 
tack'd in this Hypothejis^ than in the common Sentiment of the 
Eggs? If we admit t\i^t Adam had inhimfelf all th& AnimaiculeSy 
as it were, incafed one within the other ; do not alfb the Ova- 
rijls {uppofe in the fame manner that all their Eggs were enclofed 
one in another, and contained in the Body of Eve ? They can- 
not therefore make any Obje<^ions upon that Account, fince we 
may as eafily oppofe their Opinion of the Eggs. But to defend 
both thefe Opinions againft thofe who are too much embarrafs'd 
by the Syflem of Unfolding of Parts, let them join with me, and 
confider how Nature ads in her Courfe, and they will fee how 
the Syftem of the Unfolding of Parts is incumbred, but at the 
fame time mufl agree to the Truth of it. But let us now exa- 
mine what Mr. Dodart fays upon the Fecundity or Encreafe of 
Plants^ in his Memoirs, infertoi in thofe of the Royal Academy of 
Sciences for the Tear 1700. It is wonderful, fays he, that the 
Fecundity or Encreafe of Plants has been fo little obferved by 
the World, efpecially fince they are fo commonly exppfed to the 
Eyes of all People ; not only the Natural Encreafe of Plants of 
their own accord, but alfo their Artificial Encreafe , produced by 
Cutting or Amputation of their feveral Parts. This Artificial 
Encreafe he proves to be no more than Natural^ for^ as he ob- 
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lenres, the Art of a G^inicaer cannot give to Plants what t&ey^ 
had actt in tbemfelves, his Art oolyaffifts them to uoibld aad ex* 
piatti thcxfe Parts which they were originally poficfe'd o£ Here 
ibfiows an Example of the Encre;^ and Multiplication of a Tree 
by the JV^^only, wkidti is the la(V,Term and Objedfc of ail che^ 
Prodbdions of a Tree, 

He %s that the Branches of the £/m are fo maay Binmitfr 
<sfSee^ or Grams extremely preis'd one agtinft the dcher ; an<t 
having taken an Elm of fix Inches Diameter, aod twenty Foot' 
high in iS^^m;, which was iboot twelve Years old, hecot oSsiBraMch 
of eight Foot long, f a»d negledxng the Seeds which hadr boefi> 
fiialcen off by the repented iHaws of the Axe, and the Fall^f-cfae: 
Br^irtch, he yet found remaitiing on it 1 4^450 Seeds. 

We itiay iuppofe that an Elm of fix Inches Diameter imftctLr' 
rf mof« than ten Branches eight Foot long; butii^ipofe tea only, 
then M[t ten Brofwhes may reafboably produce. accoMling to* 
the abotie Account, 1^4500 Seeds. AU the' Br<anches whUii^ 
are ids diafi eight Foot long, taken t^ether; make a Surface 
itiore th^n double the Suti&ce of dbe ten ahafieibesof&ghx, Foot;, 
btit ioppofi^ng them only doable, becsu^ pet^iaps mke idler' 
Branches itpt tiot fo prolifick as- the oiher^ uea a;^! the Biramcher' 
cogether produce 329000 Seeds^ 

An Elm may be fappo&d to lire an iwndred Y^ears ; aod it is 
not reafbnable to (appofe that the meaa &ate of its Fettilityihoiilii' 
be ^ the Age of twelve Years-j we may then joftly Teckeii, thar 
in ail indifFerent bearing Year it will podoce 31904W0, or mayy* 
well enough (uppofb 330000 Seeds y whkh are liltle enough. A- 
gain, we muft multiply this 3 301000 by the bundred Years Life* 
oitht Elm, which make» 33000000 oi Seedsy which an Eln^' 
produces in its whole Life-time, taking every thine at the low^ 
eft rate, and thefe 3300&000 caiMe all&em'one mig\e Seeder. 

But this is only the naturalProdu^ofi-of the '7^«'> which hatk^ 
not yet prodoeedaU tbat it coAtsdfisi. 
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If thie Tree had been headed it would have fprouted afreflj from 
tte Trunk, arid at leaft produced as many Branches as it had be- 
fore in its natural State ; and thefe new Shoots would not require 
more than the Space of fix Lines, or thereabouts, in heighth 
^ the Extremity of the headkd Trunk to fhoot from. 

At whatever Place, or whatever Heighth the Tree had been 
headed, it wocdd hare alway fegerminated with equAl Vi* 
gour ; whidb. is conftant, as appears by the Example of 
Dwcuf Trees, which ace coatinuaUy kept cut alm«ft down to the 

Gromid 

from hence ire leam^ that ail the Trunk of a Tree, from the 
Igarch, CO the jirfl germiaatto^ of tiM* collateral Branches, is filM 
with Principles or \ixt\e Etffirt»*s of Branches, which cannot pof- 
fibly appear all at the (ame time ; we conceive them to be pari;ed 
by little cincnlar Rings of fir Lines in heighth, each of which 
in partbcolar is ready to produce Branches as (bon as an Amputa- 
tion is made exai^y abov« it; 

AU thfie invi^ble Bra^tches (although they are hidden) are nc 
leis exiting than thoiewhidi appear tous; and if they were once 
manifeft they would pr4>dttce an equal Number of Seeds, which 
con fequently they mufl already contain in little. 

Now were we to follow the Example propofed, there is inclu- . 
dcd in this Elm as many times 3 3000000 o( Seeds, as there are 
Spaces (^iix Lines oontain'd in the twenty Foot height of the 
Stem, that is to fay, fifteen thoufand eight hundred and forty 
Millions o£ Seeds-, and chat this Tree contains adually in its felf 
wherewithal to multiply and reproduce fuch a prodigious Quan- 
tity of Plants as would iurpafs all intelligible Numbers. 

What will thofe fay to thefe Obfervations, who are afraid oif 
over- burdening the Syftem of unfolding of Parts? Will they not 
be forced to acknowledge that their Ideas are too narrow for the 
inhoite Foreiight of the Creator in the Propagation of living Be- 
ings i But it is permitted at prefent^ that our Keafbn even pene- 
trates 
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trates beyond its own Power, wliere the Senfes have carried us ; 
and where they begin to abandon us, they will plainly difcover, 
that whatever their Senies have (hewn them, is nothing in com- 

f>ariibn of that which may hereafter be found out; for if wc on- 
y ihppofe that each Grain of a 7?e/contains in it felf a fecond 
Tree-i which again encloles the fame Number of Seeds ^ and that 
we can never difcover a Grain which contains more Treesy nor a 
Tree whic h contains more or fewer Seeds than, the preceding 
Tree ; then confequently there is a Geometrical . Progreffion 
of Growth, whofe nrftTermis one,* the fecond 1 5 840000000 ; 
the third the Square of 1 5 840000000 j thefburth itsCube, and 
ib on, ad 'mfinttum } Co that our Reafbn and Imagination would 
in fbme ibrt be loft, and fwallowed up in the immenfe Calcu- 
lation. 

This prodigious Chain of Numbers fhikes Terror in the Spi- 
rits of thofe who are not ufed to pufh their Meditations to any 
great Length ; but thofe who are ufed to the Study of Phyfick 
and Mathematicks, know very well that they cannot go far with- 
out meeting fbme kind of Infinity, as if the Author of Nature 
had been careful that his principal CharaAer fhou'd reflde in e- 
very thing. 

If then we agree with the Syftem of unfolding of Parts 
in Plants, which I think there is no reafbn to doubt of, we may 
as eafily admit the fame in Animals y and it will be fb much the 
more demonih^ble, as this Syflem is the mofl fimple of all o- 
thers J for if we once fuppofe that all Things were created at one 
time, as it is feemingly intimated in that PalTage of Ecckjiafii' 
cus 18. ver. \ . Deus creav'tt omnia fimul^ we need not torment 
our felves to find out how organized Bodies may form themfelves, 
which is no more than the unfolding and explaining of their 
Parts one after another \ where, on the contrary, 'twill always 
. be found as difficult to explain their Fortuitous Formation, as it 
will be to demonftrate that Gold^ Silver^ Copper ^ Steel, and £«a- 
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mety being put into a Crucible, the Parts of each Matter wouI<£ 
arange themielves in Hich a manner, as to form a Clock or 
Watch. 

Fifthly, It is objeded', that the An'tmalcule which begins t<>* 
difcover it felf in the ^^ after Conception^ is not a ff^orm: But 
this will be of Ufe to me in my Prooft, 

I anlwer to that^ fThat if we could ©pen the Cicafricula of the 
Egg immediately after Conception, (that is to fay, as Coon sa- 
the fVorm is- entred into that part) we might difcover that little- 
y^imalyec under the Form of a fForm; but as it begins to grow 
bigger almoft as fbon as it receives a new Nourifhment in the 
Eggy and as new Parts begin at the fame time to unfold themf< 
felves in it, it is not ftrange to find it then= alter ftom- the Fornr 
©fa Wormi and we may obferve the different States of its Paf^ 
fage from that Form, tathatof the*/^/;»«/ which is to be pro- 
duced. 

With regard- to the Obfcrvations of the Foetusy whether it be- 
fbrmed' in the Ovaria, or in other Parts of the Matrix^y, 
a very little while after Conception, thofe Ol^rvatibns do nor 
deflroy my Hypothejis, All that can be fkid is, that the little 
^//»^/(C«/«, which are the Principles of Mankind, lofe the- 
Figure of fVorms a little after they arc entred the EggSy and be- 
gin ta take upon them the human Form: And as to that Obfor- 
-vation of our learned Critick, that Nature gives thtmoik perfeB' 
Animals ^Xon^ct dme of Ripening, or coming to their laftStatey. 
although it is not a general Rule, yet neverthelefs it happens to* 
be true enough in Mankind. 

Among the Obfervations of the Fcetus^ inferted in the Memoirs^ 
of the Academy Royal, "Mt. Dodart, in. the Yean 701, has gi-- 
ven us one of the mofi remarkable, of an Embrio of one and ^ 
twenty Days ; it was then but feven Lines in length ; and it was 
difficult to diftinguifh its Parts 5 the Head and the Trunk of the 
Body only could be difcerned ; the Thighs and Arms were not yet un- 
folded; 
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folded ; and the Head was one third of the whole Length. Can 
we then lay that this Emhr'to had the perfed Figure of Mankind, 
or was entirely formed ? and was it not in this State more like to 
a Wormy which it was originally, than to die Form of Man ? 
For we may luppofe that the Headoftiit little ^<?rw was become 
the Headoi the R)etus, and that die reft of the Body had been 
hidden in that part, which made the Tail of the fame fVorm ; 
but here I may fay that ih&JVorm is not yetpcrfcftlyof dieForm 
of Mankind (to fpeak like our Author) at the End of nine 
Months, idi'hen he fhould come into the World ; for we may fay 
that he is 'Dot in his perfe<5fc State till be is twenty Years old, 
which is dbout the time when an hitman Body has acquired all 
its PropdftipDS; which agrees with the Account of oqr Critick, 
who will -Qot be furprifed, that a Worm may be changed into a 
perfeB Man in fo long a Space of Time. 

Sixthly, In the next place they attack the Syjiem of Plamsy 
and object, that the Di^fition of certain Piftilsy which leng- 
then themielves beyond the j^pices^ cannot therefore adinit of 
or receire the prolifick Dufi. 

I agree that fbme Pifiik arensuch logger than the y^^Mc^i, and 
have thdr Orifices a good Diftance beyond them ^ but this only 
happens in reverfed Fhrmersy fiich as the Crown Imperial, ifec. 
where this Situation of the PifitOum farours Fecundadon ; for in 
fiich Flowers the Dujl caonoc i^l from the£7a^/n;of ihe^^EicKr^r, 
without ililling upon the Piftilsy ^hich, in fome SuhjedSj are 
~[arnifhed with litde Hnir&y die better tnrecaiti the prolifick Dufi ,• 
)efidcs, mofl: of them are eiidued widi a Gbitmous or Ktfvtm 
Matter. In the Tnlipy and fomc other Flvwrn, the P'^dkm 
does not begin to raiie it felf above tkcy^pices, till they are ftU 
ripe, and have fcattered their D»fi. 

I agree that it is not fuffideot to prove only that the proliiick 
Dfdft of the ^ices may ^1 upon the Pi/liis of the Flowers j we 
mn(k coodtt^ it eve&.ioto tlscvyery €flk x£ thoi'/oaSr: And 1 
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own that it is very difficult to comprehend how this Dufi can get 
there ; but becauie we find a Difficulty in any thing, are we there- 
fore to conclude it is impoffibie ? and efpecially when we may ob- 
fcrve fo much Preparation as we lee in Plants towards the per- 
feding of the prolifick Dufi in the-^/c«j as alfo how it is fcat- 
tered when it is fiill ripe, at a certain time, when the Pijiih are 
ready to receive it : May we not remark as much Difficulty in the 
Generation of AntmaUl when we find that the Entrance of the 
Jnfundibulum or Va^ma of the Matrix in B'trds is very diftant 
from the Ovaries. One can hardly imagine how the Eggs, when 
theydetatchthemfelves from the Ovaries, feek out the Overtures 
of the p^agina, although there is no doubt but they do. So all 
the Garniture of flowers may perfwade us of the Neceflity of the 
prolifick Duft for impregnating the «$VM ; and the Proofs which 
I have already given may convince us of it. A few Obfervations, 
which Time may produce, . will let this Matter in a clearer 
Light. 

Seventhly, I am told that the Bloffoms of an Apricock Tree, 
which were robb'd of the Apices by Vermin, produced good 
Fruit, But are they affured that all i^t Apices were entirely eaten, 
or whether they were dedroyed before they had fcattered abroad 
fbme of their Dujl 7 

Eighthly, We are not to fiippofe that the Wind can be an In- 
termicter in this kind of Fecundation. 

But is it more difficult to fuppofe that the Air is an Intermit- 
ter in the Fecundation q( Plants, than to make the Element of 
Water an Intermitter in the Propagation of Fijh, and chiefly of 
Oyfters and other Animals, which lie immavable at the Bottom 
of the Sea ? 

Ninthly, They add, that if the little Grams of the prolifick 
X)^ were io many Plants, they would produce as many Plants 
4is there were Gr<7/w falling upon the Earth. And why then don't 
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they raife the fame Difficulty in the Liquor defign'd ht the Pro- 
pagation ofAtimals? for, in fhort, if the little Ammd or Am^ 
malcuk does not meet with a convenient Nouriflmiefit in the 
Earth or Water to make it grow, and can oi^y find what is ne- 
ceffary for its Support in the E^ oi^Femdei neither can the 
little Germ of the Plata meet with a proper Noiiri(hfiEient in the 
Earth to Qnfi;>Id its Parts^ but only finds it ia tht Etttbri§ q^ the 
Seed. 

If my Reader will examitie carefiilly, without Prejudice, the 
feveral Opinions upon the Generation of P lams 9^ AtkrniBy 
and weigh well the Proofs of one and the other, aiid obferre the 
Difficulties which are to be met with ia ftll thitCa .Hy^tkhe/esj I 
doubt not but he will agree with onrs, as it is the moft general, 
and has lefs Suppofitions than the others ; |nd iliser all, I defire 
him to obferve that I lay this down only as an Hypof he/is, ia 
which appears more Probability of Truth than any I have yet 
feen upon this Subjed. 

There are two Things yet remarkable in Gen^ation aftrer the 
Egg^ are impregnated. In ibme Ammals dtic B,^i ar« esckded 
from the Body of the Femaksy to be afterwards incubtted and 
fet upon, till the Creature is- fb far perfe&ed asr to break its way 
through the Shell, as in the Cafe ot Birds and Fo^^ which ate 
therefore called Oviparous : but the Cafe of ^uadrupedes is -dif- 
ferent ; the Foeim is not excluded from their Bodies, tiiUt has ts- 
ken that Form or Figure which it maintains to the End of its 
Life : fuch jinimak are termed f^wsparous. One n^ight mak« 
yet feveral remarkable Diftindtions among thofe created Bodies 
which are Oviparous. The Eggs of Birds hatch at once into 
Bodies properly formed, agreeing with the Figures of their own 
Race. The Spawn or Eggs of Frogs have feveral- different Chan- 
ges before they gain their compleat Figure. The Eggs of Buf- 
terfiss and Moths hatch at firft into Caterpillars^ and from this 
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Shape change into a Chryfal'tSy and ftom that again into the F^\ 
The Seed ot Eggs of Plants hatch at once into a Plants the' 
indeed we may obierve in (bme of them a confiderable Difference 
between the Seed Leaves, and thofe which they are adorn'd with 
-when they ihoot out lAitit Stalks and Branches, The Ear Leaves, 
cr thofe next the Rocf, as I have already hinted, doing the (ame 
Office to the Virgin Planf, as the Breads or Du^ of the Mother 
/^imals do to their Young, i. e, to furnifh them with their firfl 
Nouriihment, and (upport them till they can find a iuitable Food 
in the Earth j and this is ib certain, that if we takeaway ike Ear 
Leaves of a Plant, (bon after it has made its firft Shoot from the 
Seed^ the Plant will die in a ihort time. The Eggs or Spawn 
of Ftjh hatch aad become Ftjh at once ,• but in fbme of this 
Race (r am told) the Eggs or Spawn are not impregnated till 
alter they are excluded 6:om the Bodies of the Females. 
. It is obferv'd by fbme great Men, that the Animalcules in the 
Senmal Liquor will live feveral Days after the Death of their 
Male Varent} and even fbme have gone fb far, as to affirm, that 
thefe Animalcules will remain alive in the Matrix of the Female 
tvo or three M<Hiths after the Liquor has been lodged there, al^ 
tho* they had not the Advantage of the proper Nidus or Egg* 
Nejl to affi:>rd them any help, and then conclude that thole Pares 
may be impregnated by fiich Animalcules two or three Months 
after Copulation, which (as they fay) is the Reaibn that fbme 
Females are longer between the time of Coupling with the Male, 
and the bringing forth their Young, than others j fb that, ac- 
cording to their Syftem, fbme of the Human Race may bring 
forth eleven or twelve Months after they have been with a 
Male. 

To confirm the Syfbem of Generation by the Animalcules in 
the Male Liquor, we may obferve, that in filch Animals as are 
not yet arriv'd at their highefb Perfedion, the Male Liquor in 
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them is wanting of An'tmalcuks, If we examine the Tejiicuks of 
fiiiall Chicken^ or any young Bird or Fowly loon after hatching, 
or any Animal newly brought into the World, the Male Lr- 
quor has not any Animalcules in it, no more than can be found 
in the Seminal Vejf els of an extream old Man, or any Crea*- 
ture that has been worn by Diftempers; but we never fail to find 
them in vaft Numbers in fuch Bodies as are full grown, and in a 
vigorous State of Health. Bat I fhall conclude this Account of 
Generation, with ob/erving only, that the E^ of the Female-^ 
before Impregnation, leems to poflfefs a Degree of Growth or Lifcj 
fbmewhat like that in Minerals \ when the fame Egj^ is impreg- 
nated, it then polTeflres a kind of Vegetairve Growth; and takes 
upon it the Antmal Life and Growth as fbon as it quickens, at 
which time it only begins to enjoy the Power of Senjattm. 

We come now to obferve fuch of the four-footed Race as arc 
Amphibious, or live as well upon the Land as in the Waters; 
Such is the Hypopotamusy or River-Horfey which is found about 
the River Nile, which Creature is as big as a large BulL There 
is now one of them well preferved at the Phyfick Garden at Ley- 
den. After this the Otter and Beaver may be obfervcd, as Abii* 
mals which inhabit Pools, Ponds, and Rivers of little reibrti 
whole Prey is chiefly upon Ftjh. And next thefe the Seal or 
Sea-Calfvaxf well enough be placed, as it much more relates to 
§uadrupedes than the Fijh kind : It is f^iviparous, and thinly 
doathed with Hair, and likewile liickles its Young,- but its Tad 
and Finn-like /<?<?/ declare it to inhabit the Waters, for the moft 
part, being rather contriv'd for fwimming than for walking or 
moving upon the Land. 

Having now conlider'd the principal Parts of J^«<?^r/;^tf^5, and 
given Ibme Account of their Ules, I am led naturally to treat of 
luch Creatures with four Legs as are partly Animal^ parlly In- 
fe&aly luch as Frogs and Toads, 
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rfuppole it maybe wonder'd at^ that hitherto I have not men- 
tion'd Mankind, who is Co remarkable a Creature, and Lord of 
all the reft j I confefs, was I to have placed him where the Parts 
of his Body would moft agree with thofe of the created Bodies 
' mention'd in this Treatife, I muft have fet him in the middle of 
this- Chapter ; but I (uppofe my Reader will excufe me, if I (hew 
him (b much regard, that I rather (peak of him in the fomming. 
up of my Scale, than let him be encompafs'd with wild Beafts.. 

ExplanaUon of the Plates relating to this Chapters 

P LATE XIV. 

Fig. I. The Head artd'Ltgs of a Cat, fetting f6rth ^he Difpoji- 
iton of thofe Phrts in mofi Beafts of Prey, 

Fig. II. The Head and Lees of a Moufe, fhewing the Diffe^ 
fence hetween the C\zw-footca and the Talon- footed Beafts, as^ 
alfo the Difpofhion of the Joints to help them in their Motion, 

Fig. III. 7^e Head ^W Legs o/^ Horle, in which we may ob-- 
ferve the Stren^h and Manner of its Jointingy and the who^ 
Hoofs of a Homy Sffiftance, difpofed as well for its Defence as 
for hard Labour, 

PL A T E XV, 

Fig. I. The Man-Tiger ,• from Africa. 

Fig. II. A Monkey of an extraordinary Kind^ from Mr, Ran- 
dall in Channel-Row. 

Fig. III. The Head and Legs <j/*^ Spaniel, being a Continuation = 
tfthe Claw-footed Kind, 
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PLATE XVI. 

Fig. I. 7Xf HeaJ and Legs of a Hog, being me of ihofi Clo- 
ven-footed Animals, without Horns. 

Fig. II. 7^f Head ««(/ Legs «/« Back, »»- a Cloven-footed At 
nimal, of the Annual Horn'd Race. 

Fig. HI. the Head and Legs of a Stag, or the largefi Kind of 
the Cloven-footed Annual Horn'd Race. 

P LATE XVTI. 

Fig. I. The Elephant, irotight from Fort St. George in tbe^lk 
ladies, whofe Tusks are not yet cut or budded. A the Tasks 
of this Creature always grow in the Upper-Jaw, I fuffefe them 
rather Horns than TeeAi. 

Fig. II. Tie Head and Legs of a Goat, or one of that Racf 
with irregular twined Hotns which are Perennial. 

Fig. in. TZf Head a«i/ Legs (»/ a Sheep, being one of the Race 
which produces curl'd twijled Horns. 

Fig. IV. 7?if Head and Legs o/aBuU, ferving as atiExampk 
of the fmooth Horn'd Tribe, whofe Horns are PerenniaL 
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CHAP. X. 

OfFiLOGSi ToADSj and fuch Creatures as are 

partly Animal and partly InfeBaL 

TH E Creatures which are the SubjccSt of this Chapter, are 
in fome refpefts like the /^'mtals treated of in the preceding 
Pages, and in other things are analogous to Infers: They agree 
with the former in the number of their Legs, and the Method 
of their Coupling, only that in thefe the Male and Female are 
join'd for three Days, and the ^mdrupedes already mention'd 
are not (b long in that A6t. Their flemy Parts are like thofe in 
AttmaU of the four-footed Kind 5 but the many different Chan- 
ges they hare between the Sfawn and the perfeB JProg^ is as re- 
markable as thofe in the In/eSt Race. Again, the Frogs fleep, 
or are laid up in the Winter, as are the longer-lived /;?/?^5; And 
their different Degrees of Life, within and without the Waters, 
make them fomewhat analogous to GnatSy which live their firfl 
Stage of Life in the Waters, and the Remainder of their time in 
another Element. 

The Difference between the Frogs and Toads in England is ve- 
ry remarkable, tho' fome will hardly allow any, which I fuppole 
proceeds from their want of Obfervation. They will have it that 
Toads are no more than Male Frogs, or that all Frogs that have 
black Backs are thofe which we ought to call Toads -, but I hope 
to fet them right in the following Accounts of both. 

The Skin of our Englijh Frogs is finooth, their Motion nim- 
ble and agile: one fort hzs xht Skin of the Back of a dark Co- 
lour, and the other is yellow, mark'd with Specks here and there. 
The Skin of the Toad is rough and knotted, and its Motion is 
heavy, dull, and crawling : the hind Feet of the Frog are webb'd 
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like thole of a Goofe-y and Frog Spawn is large as Peafe, and 
is brought forth in a clump. The F^t of the Toad are not 
webb'd, and its Spawn is fmall, and chain'd together. Toads 
will live in damp (hady Places without ever entring the Waters; 
but Frogs cannot live without them. The Voice of the Toad is 
much coarfer than that of the Frogy and its Method of Life in 
many things different. A 7<>^^will live a long time in the Air- 
Bump, after the Air is exhautled ; hwtz. Frog will die in \e& than 
half the time. We have Inftances of Tiads that have been ta- 
ken out alive from the middle of large Blocks of hard Stone. 
And I was once Eye-witne(s of a Toad which was (aw'd out of the 
Center or Heart of the Trunk of a large Oak j but I have never 
yet heard of any Frog that was thus enclofed. It is reported 
that an angry Toad will pifs a fort of venomous Liquor, which 
is injurious to any living Creature it touches, but especially to 
Mankind. Ihad once one of them, which (pouted (bme of this 
Liquor in my Eye, but I received no Damage from it, perhaps 
becaufe I immediately wafli'd it with fair Water at a Pump ,• but 
we do not find that Frogs ever produce a Liquor of this kind. 
'Tis common in Frattce^ and fbme other Countries in £,urope^ to 
cat the -hinder Le^ of Frogs as a great Dainty j but I have not 
yet heard of any that have been bold enough among the EMro- 
peans to feed upon Toadsy unlefs fbme few Mountebanks, who 
have done it to fhew the Excellency of their Antidotes. I have 
often heard that the People of China fell Toads in the Markets, 
of a very large Size, and hold them to be great Dainties j but I 
fuppofc they are rather Frogs than Toads^ and have only been 
thought to be of the latter Kind, for want of Knowledge enoug-h 
of the material Differences which we find in one and the other. 
Upon the Alps there is a kind of Toad about four times 
larger than our Engliflj Toad. And I have feen in the Cabinets 
of Mr. Seba and Dr. Ruy/h of Amflerdam, many Kinds of them 
well preferv'd, and great Variety of Frogs with long Tails, curl*d 
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Ears, and their Backs mark'd with various Figures. In the firil 
of thefe Cabinets there.it a remarkable Set of ^^^f, which, from 
the Form of the common frog, differ in the Frame of their Parts 
gradually, till the laft is of the Figure of a fijh, which Grada- 
tion of Frogs may lerve to adorn the next Work I flialt write of 
this Nature. It will be fufiBcient for me st pre(ent to give my 
Reader an Account of their Generation, and of their gradual 
Alterations from the Spazvtt, till they become perfeB Frcgs, as it 
was obferved by that accurate Anatomift, Dr. Douglas, F. R. S. 
to whom I am likewise obliged for the following Account, viz. 

Of the curious StruBure and Confl'ttuiion of the Genital Parts in a 

Female Frog, full of Eggs, 

. OF all the conftituent Parts of this defpicable, loathfbme, lit- 
tle Animal, there's none more artfully contrived, nor (b curi- 
oudy framed, as thofe that ferve for propagating the Species in 
both Sexes, but efpecially in the Female ,• and from the great A- 
nalogy and Likenels that's between thefe in this little Attmal, 
and thofe in Women, we may draw a mod convincing Argu- 
ment to flrengthen and enforce their Opinion, who maintain 
the Syflem of the Eggs- 

TwoOvaria's, two OviduBus's, and fwoUterus's, are the P. ar 
to be defcribed. 

The Ovaria are two large veficular Bags, formed of a thick 
glandulous Memhrane, widi a Cavity within very apparent, if 
you diftend them with Wind. 

Each Ovarium is placed about the middle of the Abdomen, lar 
terally on each fide i^eSpine, being faftned \yj Blood- Vejfels and 
fibrous Connexions to the Mejemery, about the upper part of 
each Kidney. 

Their Bignefs varies according to the Number and Magnj^ 
tude of the A]g^5 they contain; for juft after they have drop\l 
off they look flacid, being contra«5tid into a narrow Compais, 
feel foft and flimy, and appear of a yello\»i{h Colour, having a 
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number of little black Specks or Points here and there intie^- 
mix'd J but when the Eggs are come to their Maturity and ftdl 
Ripenels they arc very large, and look of a black Gdonr (potted 
with.white, very much diftending the 5^//y. 
. . The Tubes or OviduBs are two long Channels or Pipes lying 
on thexSides of the fi^//y, between the Lun^ aodtlie Uteri, Ih 
their. Qatnral Situation they are rolled up and faftned togetli|Brv|>y 
.^Membrane, 2&\iy zMefentery^ making fcveral anfra^ktous t^3;ir/, 
. or winding Circumvolutions, not unlike the fmall Guts In littfe 
^ Birds. 

Thefe, as well as the Ovari/fs, differ in Bigne^ afid Coldui^ 
according to the Seafbns of the Year, and di^rent tiihes c^G^ 
ftation ; for juft after all the Ovuta are pafTed, they are flentjer, 
and very final!, of a yellowifh Colour : However, if they he 
thrown into the Water, they {well and become fbniething big*- 
ger: But juft before the Ovula are loofened, they are as big as ^ 
Goofe-quilly of a whitifh Colour ,♦ and if they are then thtowa 
into Water, they will, in the Space of one Night, fwell fix 
times bigger, and in a little time after they will diffblve into a 
kind of Mucilage or Gelly. The Ihfide of thefe Tubes are co* 
vered with a thick, flimy, glutinous Matter, which be^ears the 
Ovida in their Paffage, and afterwards ferves for a Nidus y if not 
for Nourifliment alfo, to the little Ammals or Tadpolesy alt 
whoie perfed: Lineaments are wrapped up and contained in thefe. 
Ovula J as it were, in Miniature; fb that when all i^t roapy-^ 
vifcid gluten J feparated there by the Glands, is rubbed off, tbef 
mufl needs leflen in their Bulk. 

The Beginning of each 7«^ is upon the Septt/m Tran/berjitm-y 
jufl: under the Loles of the Lungs near the Heart ,• it (men& by ai 
pretty large Orifice y and its Subftance, .for about half^an Incl^, 
is njembr^ous, with Come Stria or Ridges appearing ' upon it. 

The Uterus is made up of ta> very thin and tranfparent Mettt>^ 
hrane, being divided- into two di(tin£t Cavities by a Septum^ ai^ 
ea^of ^th^em opeo9:% a paitkaUr Mfist into dbe ReBm 
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fnteft'tmmy which paffing over this Bagy braces it down, and 
makes it bulge out on each fide. 

When the Ovula are come to their foil Maturity, they are 
detatched from the Ovarium, and being looiened, they fall into 
the Cavity of the Abdomen, where they float about for (bme 
time, till by the Motion of the Sterum and abdominal Mufcles, 
being much aififted by the conftant and long Compreffion of the 
Male Frog, (which, according to the Obfervation of thd durious 
Swdmmerdame, rides upon t^e Back of the Female for forty 
Days compleat, clofely embracing, and clafping round its Body 
with its Fore-legs under hers, joining its Claws upon the Stemm) 
being received into its gaping Orifice, the fame Motion does 
forward its Progreffion to the Uterus ; and it's not improbable, 
but the Tube it felf may have fbmething of a vermicular Motion, 
which may be of ufc in propelling the fame -, after they have been 
fbmetime in the Uterus they are difcharged, Jlatis temporihus 
per Annum j the Male being ready, at that very Inftant, to bc- 
forinkle them with his Semen, in order to impregnate and ren- 
der them finitful. 

We find in the common female Frog, that the Ovaries fprefad 
themfelves almofl over its whole Back, and. eVen reach within 
a very little of the Head, which I believe is common to all of the 
Frog kind, altho' they do not always produce their Young after 
the fame manner. The curious Surinam Frog, which Madam 
Mariana of Anfierdam has publifhed in h&t Hiftory of Surinam 
Infers, brings its young ones perftjftly fram'd into the World, 
after they arc hatch'd in certain Cells, within xkc Skin of the 
Back, Sir Hans Shane has one of. thefe Creatures in his Cabi- 
net; and we may find others of the fame in the Colledions of 
^. Vincent at Harlem, Dr. Rwjjh and Mt.Sehaoi Amft^dam^' 
acid jit the Phyfick Garden in ihe fame City, in which "Cabinets 
of Rarities I have.obferyed this Frog'm three difFetent States,-' 
a&y the Pores Qiph^Mofi iliw .were all (?tefcd, exceptibg three 
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or four, which began to be forced open by the Eggs lodged In 
Cells below them. The lecond had all the Pores in the Skin of 
the Back fb much opened, that I could plainly difcera the 
Points of the Eggs within themj and the third had young ones 
perfedly formed in all thole Cells in the Backy as it appears in 
the Figure of the twenty fecond Plate. I chufe rather to rank it 
with Frogs, as it is Web-footed, and an Inhabitant of the Wa- 
ters, than place it with the Toad Race. 

From what we have here faid, it appears that JProgs and Toads 
partake of many Qualities obfervable in InfeBs^ though not in 
every refpe^ ,* but as they agree with them in fbme Particulars, 
I fhall next confider thofe Imedlal Bodies, which may be ftiled 
irregular InfeBs, 

m 

ExplanatfOH of the Figures relating to this Chapter » 

PLATE XX. A. 

In this Figure L A. the Parts of Generation ina'^cm^XQEn^idi 
Frog are delineatedy being firfi taken out of the Bodyy and 
then expanded. 

.A : A : 7%e Tuba Uterina or OviduA feparated from its 
Connexions y and drawn out to its fuU length. 

I . Its upper Orifice. 

%, Its opening into the Uterus. 

3, Some of the Ovula flicking in its Cavity. 

B. The Ovidud of the other Side. 

4. Part of the membranous Mefeotery left on. 

5. "Ihe Circumvolutions and Windings of the Tube. ^ 

C. The empty Ovarium. 

D. The Uterus difiended with Eggs or Spawn, appearing of s- 
blacksfh Colour at the Sides, but whtter in the Middle, 

E. The Inteftinum Redmiji cut open, and turned back m the 
Sides of the Uteri. 

6, Thefmall Orifice or Opening^ hy whfch the Ova^pafi from 
the Uterus, tempore partus. 7. The 
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7. Tlae Sphincter Ani. 

8. The Levator of the fame. 

p. The Vefica Urinaria drvtded and laid back, 

P L A T E XX. B. 

■ 

In this Plate are reprefentedy in Seventeen Figures, drawn 
from the Ufe, the flow and gradual Epigenefis Ranamm j 
that is, all the remarkable Changes, and the fever al Grada- 
tions that are obferved in the Growth of a Frog, from the 
Ovum, or Spawn, to a compleat andperfeB Animal. 

N** I . Exhibits an Ovmnjufl fpawned, and taken out from the 
Heap, or as it appears when it drops from the Uterus in a CIh- 
fter, having a round black Speck, or pundum nigricans, in the 
Middle, which is thefirji Rudiments of the Tadpole : TheOutftde 
of this Spot is of a whitijh Colour. 

N" 1. This Number fhews the Ovum, after it has lainfome^ 
Days in Water, furrounded with its gluten, or a vifcid, glewy 
Subfiance, commonly called Sperms K^nzrum, ^r Frogs Spawn. 

N ** 3 . Here the black Speck has changed its round Figure into 
a longtjh one, being curved, andfmaller at one end than the other. 

N' 4. In this the Gyrinus, or little h.mm?\. is grown bigger^ and 
/^e Pellicula, or ^^/« Membrane, that contains the vifcid Subfiance , 
appears ragged and tore, as if Cobwebs hung to it. 

N'' J. The glutinous Humofiv, that in the preceding Figure was 
fmooth andeven, appears inthis, to be hollow Itke afionedKzidn. 

' N^ <J. This Number fhews the Gjx'mxxs {which now has put on the 
Shape of a Yctmiculus, or little "Worm, called properly a Tadpole, 
and by our Country People ^Bull-head) flicking by its Mouth to the 
glutinous, alimentary Subfiance. After /^^ Vermicnlus had under- 
gone this Change, Ifirfi obferved it to move its Tail, and become a 
living Animal. 

N ** 7. Here we have exhibited the little Tadpole detatched and 
freed from thevtfcid Matter, that not only ferved for its Nom'tjlo- 
mettty being received in at its Mouth, for it had nothinganalogous to 

the 
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the Vafa Umbilicalia, to convey it that way, but alfo for a Bed to lye 
■on while weak and tender : here are likewije ohfervable^ a Head, Bo- 
dy «?;/^Tail, with two little Jharp Points near its Head. 

N * 8 . This Ft^re reprefents our Gy rinus much bigger y with a 
thicker Head ^W Body, and a long narrow Tail j and being touched^ 
was able to move it.felfin the Water very nimbly and quicky like 
afmalllLtX ,• and from this frequent whirling round jn the Watery 
this little Creature is named as above. 

N" p. In this Tadpole ym may perceive fome of the Windings 
and Circumvolutions of the Guts, through the thin tran/parentSkin, 
and other Integuments of the Belly. 

N° I o. By this Ffgure the fame Animal is reprefented in a dif- 
ferent View, inwhichit appearstobe lefs than the former. 

N ^ 1 1 , Here we may with Pleafure obferve the two hinder Legs 
fenfibly budding out: the T&il, which, like aK\idder,/erves tofieer 
cr move its little Body, is very large j the Sides or Et^es of it are 
thin and tranfparent j and down its Middle there runs a thickijh 
hard Subflance of a brownifh Colour. 

N** 12. In this l^/ew we fee thehiadVcet longer, one of theVorc- 
legs half out, and the other juft beginningto pretuberaie thro* the Skin. 

N« 13, 14, ly. Do ail repre/ent iheTadpolCy gradftaUygrpvm 
bigger. 

N** id. Here tie Cyvinus, cr Tadpole, is now undergoing its U^. 
Change -, andasfoon as theHsSiywhich is nowalmofi wore off to aStumpy 
is quae lofi, it ajfumes the Denomination of aperfeB Frog, whtcb 

N^ 17. Reprefentethto our Eye. 

PLATE XXI. 

Fig. I. The Vvog fully perfeShd. 
Fig. II. The common Englifh Toad. 

PLATE XXn. 

Fig. I. The Surinam Frog, fhew'mg the Manner of its bringmg 
its young ones ^ per f eBk forrrid. out of the Pores, in the Skin of 
JtsBack. CHAP. 
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CHAP. XI. 

(ySNAiLS,EARTH-WoRMs> Centipedes, 
Millipedes, Spiders, arid Infeds with- 
out fVingSi nvbich may be fiiled Irregular InfiBs. 

THE Contents of this Chapter have very iurprifing Particu- 
lars, difeing aimoft in every thing from all other created 
Bodies. The Shatky which I fhall firft treat of, have indeed 
ibme little Affinity to Animals^ fuch as the hatching of their 
yonng ones at once perfedly form'd ; they are OvtperouSf but 
me manner of their Coupling is extraordinary: Every fingle 
Sinailpoi£dXes the generative Parts of both Sexes, and makes 
ufe ofthem equally when thiey couple : The Situation of thefe 
Parts is on the left (ide of the Head ; but. are only to be difcove- 
red wh^n they are generating, which is about the middle of 
May } they remain in Copulation about twelve Hours, and are 
then hardly to be Separated without wounding their Parts : about 
three Weeks after this Aft is over, they make, their way into 
the Earth, and lay their Eggs in Knots of about thirty in num- 
ber, near four Inches deep } for this they commonly make choice 
of a moift, fhady Place, in which Station their Eggs are h'atch'd 
in about a Month, and the young Sftai/s then appear above 
Ground. The manner of their meeting to couple is well worth 
obfervingj in liewy Evenings, or after a Shower of Rain, they 
crawl upon the Grafs in a circular manner, making feveral Rounds^ 
till they come near enough to one another to hit. their Defigp ; 
I have obferved them fometimes make above twenty Turns be- 
fore they could join. The Dew Snails^ and what the Garden- 
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crs call Slugs J have all of them the fame Mode of Generating as 
we ob(erve in the She/l Snail, which is of feveral Kinds^ with re- 
gard to the Confiftency of their Flefh, and Colour and Variega- 
tions of their Shells ; but upon their firft hatching they are Co 
very tender, that the Weight of a few Grains would crulh them 
out of Forna j and it is hard at that time to make any Diflinftion 
between the different Kinds. Their Flefti is of a (pungey Tex- 
ture, and the jaices which afford it its Nooriihment are rifcous 
which I fiippofe may be one Reaibn why ^he Motion 
of Snails is Co very flow, that kind of Juice being of too 
thick a Subftance to circulate quickly. I have been informed, 
that the moft inten/e Cold, which can be produced, either by 
Nature or Art, cannot freeze the Juice of Snails } but I think 
all vifcous Matter is hard to be congeal'd j for I do not find 
that Bird-limey if it is in any cohfiderable Body, will freeze, if 
it be expofed to the coldeft Air, no more than the Berries of the 
Miftetoe or Fifcum, whofe Seafon of Rijpencls is in the coldeft 
time of the Winter j but other Seeds, wnofe Juices are more tk- 
queousy are (poilt by a little Froft. The Food of all this Race is 
tender Leaves y and yoiing Sprouts of PlantSy which they devour, 
by means of a Tooth-like Body growing in their upper Jaw, 
with which they rather fcrajpe the Leaves to pieces than malce- 
rate them; for there is no fign of any Teeth in their lower 
Jaw. In the twenty third Plate I have given a Figure of the 
Teeth, bat efpecially of the generative Parts, as they appear at 
the Time of their Coupling ^ both done with a Microfcope. 

The better to difcover the Degree of Life in thefe Creatures, 
who(e Circulation of Juices (eem iTow enough to come nearer to a 
State of Stagnation, than the Motion of Juices in other A nimals, I 
have endeavour'd to find out the Situation of the Heart, and to com- 
pare its Motion with the Beats of a Penduhm. The firft Subject I 
met with, which gave me the View of this Part, was a finall Snail 

juft 
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juft hzpdx*d, wjioie i3«<i^ ftod Shell were ib traniparent, that I 
jcoidd diicer a its B0<9/« tp be 4iftatit about three Seconds ; but as 
I iuppoled the Juices in this wiere much more fluid than ia the ol- 
der Sftails, Ihad recoarietoiomeofthelargefticodd find; but 
their SheUs not being traolpirent^ Iwas oUig^ed to take them off 
as well as I could, without wounding the Snails } and then on 
their left Sides I plaioly icfiicovef d die Beats of the Heart to be 
about fiy^ S^onjs of time diftant from one another, and three 
Housfr afterwords about (eren Seconds, tho' (bme of them were 
^bea ftrong enough to begin the renewing of their Shells, which 
fliey eS^, by flmging out a large Quantity of w/cous Matter 
thro* d&e Pores of mat part of the Body wnich had been en- 
caled before. The Motion of theie Creatures is performed by 
repeated Undidations of their fiefliy Parts, without the help of 
any Feet that I can difixnrcr; this undulating Motion prefies a 
pifcMs Matter out of their Pones, which ferves to give than hold 
pf any thing they crawl upon, and helps them in their creeping 
iii|> the Sides oifFalk or TretSy and even when diey reverie their 
Bodie^y and creep upon Ceiling widi dieir Shell downwards. But 
it is observable, that a Snuil &ldom has, any Motion but when it 
is in ieaiich of Food, or js ^bout Generating, and then k is on- 
ly when the Ground is wet, and it has Opportunity of fupplying 
ns loft Jjutces by fre(h Food. I have remarked, that when a 
SmoU is obliged tp pais over a dcy dnfty Place, it. loies fb much 
of its v^cws Juice, that k can hardly recover it again. 

The next I am to tak« notice of is the Earth-ff^arf»f who(e 
Shape is lodg and round, and their Bodies compoied of feveral 
Annulif jointed in one another, upon (bme of which fbme curi- 
ous Nkn have ob^v'd little Fee^ or y^erhiesy with which it is 
$lppo(ed they take hold of the Ground as they creep along. This 
reptile Motion, as Dr. T'^on obferves, may beexplaio'd by Wire 
yoQnd on a Cytimler, which when flipt off, and one End »tend- 
isd atid held Mft> wiU biiog the other nearer it. In this manner 
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the Earth-Werm having ihot ont or extended itis Body, (by a 
(ore of wreathing) it takes hold of the Ground with its (maMiFeety 
and (b contra^ the hinder part of its Body. Thefe Creatnres 
cannot bear Heat no more than- the Snaiky and^ feldom are 
feen oat of the Earth but when they are difhirb 'd, or-when: a Dewy 
Evening or wet Weather invites tfaeni to couple, and even then 
they do not entirely quit their Holes, but extend theif Bodies as 
far as they conveniently can, to reach one another, and couple much 
after the fame manner as Snaiky i, e. by'performing each ofthem the 
Male and Femak Duty. But I have not yet been nice enough in this 
Enquiry, to determine whether rfiey ^xerOviharom or Vrdtparous^ 

After thefe we may next take notice q( Jomted-Woirins lixd^ 
many F^ety which are calL'd Centipedes and Millipedes: thele 
have always their Habitation in fhady moift Places^ chiefly in 
rotted Wood, and' under Log% or amongft Rnbbifh. OxsrEng- 
///& Kinds ofCeutipedeszie. about two inches long, confuting of 
jj^ut'thirty JointSy cvcr^ one of which has two Legs, as finall 
as Hairsy fo that they have in all about fixty Legs, which 
chey jnove alternately ; and yet for all this mighty Number are 
but flow in their Motion, compared with other Infe&s, In the 
Wefi Jfndifs there is a kind of Centipes about eight Inches long^ 
when it is full grown, whofe Figure I have taken from one nov- 
in the Royal Society ; but how thefe Creatures are produced^, I 
have not yet had an Opportunity of obferving, no more thair 
the Generation of thofe Creatures call'd Mtllipedes otWood-licey 
which, tho' they bear that Name, have notabove half the num> 
ber of Legs that we obfervc in the former : their Bodies are co* 
ver'd with Jointed SeaU*^ Subftances, which give them fbmething 
of the Figure of an Armadtllo j but I never obferve the Parts of 
thefe to alter as thofe da among the regular 7;^^;, which I ffa^ 
treat of in the next Chapter. 

I come now to mention the Spidersy another Tribe of Infers 
which is very numerous^ there oeing above a hoadred and forty 

di&rent 
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t!i£Eereat:Kin<is of them io England only, as the xmrious Mr* 
Dandridge o( MoorfieUshss Msn*6. and delineated. 'Tis ob^ 
fervable in this Race, that xheyare all wanting of ^t part which 
we might properly call ^Head, As the Bodies of pegular In^ 
feBs are commonly divided into three Part$^ (e^/zr.) the Head^ 
^Q Stomachy and the Tail: Theie for the moft part have their 
Bodies divided only into two, refembling as it wer&the Bodies of 
Bees or Wafps without their Heads ; but about the place where 
the HeadiasyA<^ be fet upon the Bodies of Bees or WafpSy i. &. 
the PaiTage immediately into the- Stomachy we obferve two 
Feelers, or Antennay with Tooth-like 'Jawsy for the pinching 
and mafcerating their Food. Upon the Upper-iide of the (ame 
part we discover their Eyes, which are commonly eight In 
number, and difiEerently placed, as the Spiders are of difierent 
Make.. The Long Legs, which is of this Tribe, has its Body ua« 
divided, and no fign of any Head no more than the reft. Mt. Dan- 
dridge obferves that this Kind ha$ but two Eyes} and! have not 
remarked that it is fond of Motion, but remains -conftandy in the 
iame place where it is hatched, unle& it be provok'd or difturbed 
'Tis remarkable that all our Englijh Sliders have eight />^5; but 
thoie which we receive from the fVefi Indies have ten. Among 
Spiders we may further obfetve, that as they are of different CU^ 
ies, they have different Modes of Motion, and of catching their 
Prey ; one of the iinaller ibrt jumps from place to place ; another 
Kind, after running about a Yard, makes a foil (lop, and then 
tunning about the fame Length ftops again ; others are (o very 
<^uick, and continued in their Motion, that they will run about 
ten Yards in two Seconds of time. Agaiu, we may remark, that 
fuch Kinds as have PFeish^ve different Manners of composing 
them i fbme of them are of the Figure of a Tunnel-Net, ^ difpo- 
fed for catching all kind of Flies that come into it, tht Spider 
himfelf lying out of fight : Thefe Kinds are commonly found in 
Houies> and are more voracious than any of the other Kinds. 

S 2 Another 
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Another (brt makes his fVeh almoft of the Figure oF a Caffihe 
Net, and places him(elf always in the Center. The Regularity 
and artful ContrWance in its compoHnff this ^^, togedSierwitn 
its rurpidng manner of pafling m>m dd$i^ to Bw^^ vithoiit 
any help but the Air to lay itt Ftuftdmim Threads, is well worth 
our white to obferve, and perhaps may have given Ibme ASSAr 
ance to the Inventors of Weaving or Knotting. 

We have many Accounts of the Flight or Sailing of j/^i^rr \tk 
the Air, by means of their fVehi or Thread -^ but I have not yet 
had an Opportunity of ob/crving it as I would do. I have mes^ 
iitred the iVebs of iome of the larger Yixoiioi Sptden in EM^attd, 
in one of which theoe was above forty eight Yards of Thready 
anothei^ contained about forty fix. Itappean by Mr. Dandrid^ 
ColleaioA diat we have. but nine 4|ttereiit Clafles of £M^ 
Spiders ; one of ea(^ Clafi is ien^raived iti theMmity fiiarth PUee : 
in the (ame I have alio given a Cut of the Taratftala, taken from 
that in (^ Royai Society, which Spider is iaid co be very vcao- 
m&aSy and has given Rfle to many Rdataons, wiiich I account 
fabulous 5 but there is no Creature «f ^us Race which I efteem 
more extraordinary than the large ff^i^ inSan Spider; which 
meafures (bmetimes abovie fisFe inches over, as may be ieen «i 
Dr. Ruyjh's CtAimtsttt Amfierdam { k bas ten Legs, covered with 
long brown ffair, which gives ft a very ifrigfatfiil Alped. It H 
faid that the f^eif of this Spider is iftrong «BOUgh to catch the 
humming Birds which it preys upon. 

Among the InfeBs of this Chapter I cannot help nMOti<Xkiiig 
the Ant or P^finirey whofe Induflry and Cunoi ng may afiRsird qs 
fufficient Matter for Obfervation. 'Tis one of thofe Imfe^s \i4iich 
either deeps the Winter, or is laid up at that time ; but { the ra- 
ther believe the latter, becaufe of its Care in providing and lay- 
ing up Food. There are feveral forts of Ants, fbme of which 
are larger than our common Houie flies i chefe are calPd Horfe^ 
Ants^ and are leldom fewer than five or ik thoniand together : 

their 
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tHeir Habicotioo is commoti^y qoder (he Ho9U of gi eaf Tftffir, 
where they may beft (ive i)pcli(lqrbe4' Tt^^y ^^4 con}{nq|))y 
qpoo dead I»/e&s, Qf Carrm> Wkp. the cptpinon ^^jj ICind, 
aad feem to agree wic^i tb^9i i? ^very reipeft bat their Size. ' If 
we open one Q(t^citNefis, we di^oyer Galljerfes and Paffag^s iii 
(everal Raqges onq above aaot.ber^ bvic yet all Co di(poied as tx> 
have a free Cornmuoicatiot) one with .^pother* ^Ti$ opi^rvabie 
ajnoog theie Q;eawe$, thgt if any Qf their pwQ Bro9(i h?ppen to 
be kill'd, they immediately remove himi fi^Om chdr Habitation ; 
and if they meet with aay ^d Ift/pB, qt- other proper Fdpd in 
the Courie of their Travis, Ithey fipd m^^'^ ^^ M/lg it homie, 
although it be very diftant ^om their Ap^tim^ts. There j§ no 
lietter way po prepare th.t Shktons <^f mfce, find och^^4^ J^Ah' 
m^ls, tb^Mi by fixmg thp£e Creature; ija a rightPo^e io 9 little 
Box with Holes in it, and burying it amQng the(e 4ftts, which, 
in a few Pays, will clear the Bones oif all the Flefh; (o thaitthey 
are able to perform whj^ ^^cdy the fineft l^nife in the W^orld 
can execute. This (on qfj^t, as well 9s the fmalleft Kind, is 
hatch'd from an Egg ^put June or Jufy, I have ob&rved, thit 
in the Mornings, as ibon gs the $un kcgii^ to have (ome InBtn- 
ence, the whple Colopy is employed ipl^ringing up their Eggs to 
the Surface of their Ijlill, i;hat they may be within JKeach of the 
Sun's Warmth 5 but as fbon as the Sun begins to decline, they 
renew their Labour, and return ti^^K Eggs to the loweft Caverns 
to lie fa& from the Evening Cold ,* and this they do every 
Day when the Weather will permit, till their young ones are 
hatched. I am here at a Lofi, to know whethe;r thpfe which are 
winged among them, at that time, are the Young or the Old; 
but it is certain, that thofe which have Wmgs leave the reft in a 
few Days, perhaps to (eek fbme other Habitation. It is remark- 
able, that the common (hiall yf^/ will often frequent Houfes in 
fcarch of their Food; and if they are lucky enough to find out 
Sugar or Sweet-meats, their whole Tribe are ibon apprized of it, 

and 
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«Jsd»fbllow them to the place. A noble Lord gave me a remark- 
"able laftance of it: A Nefi of thefe Creatures in his Garden dis- 
covered a Clofet of Confedions many Yards within the Houfe; 
and had a conftant Recourfe to it, by a certain Road which they 
traced out through two Rooms, which they obferved fb exadly, 
that they hardly varied an Inch from it; and what is mdft re- 
markable, thete Creatures continued' for fbme Days the (ame 
Route, notwithftanding the (weeping add cleaning of the Rooms, 
they paft through, • till the whole A^^ was deftroyed. 

rhave obferved one fort of y^»/ which4ays its£^ in tbe'Back 
of the Oak Leaf, and rjrifes thel- Blifters in thofe "Leaves, which 
we call the OahBerriesi thofe Berries are round, and about the 
Bignefs and-Conftftency of a half-growti Grape: In every one of 
thefe is af • {ingle IrifeB perfedly form-d -, ^ fo that it appears it has 
no iQhange after hatching. 

'^ Imay yet add to this -^^laptor the '£«r-wif^, which we have 
not yet remarked to have any Chaoge-df Figure after it is once 
hatcb'^d ;- but only when it is full ^rown we may difcover its 
Wtngs folded up in (mall Cafes upon the middle of its Body, as 
may be-obferved at Mr. Dandrtdgifs. I fhall now proceed t6 
conGder thoM^/e^s which we may call regular, fuch as thofe 
oi^t Papilionaceous y Bee, and /7y KLinds. 

■ 

^Explanatim of the Plates relating to ifhis Chapter, 

• p ■ " 

■ t ^ 

PLATE XXm. 

Fig. I. ^ Land Snail in a creeping Pojlure, 

Fig. II. The Teeth of the fame Snzii in the Upper-Jaw, done 
with the Microfcope. 

Fig. III. The Male and Female Parts ofGeneration in the fame 
Snail. A : The Orifice of the Female Part. * : The Tiie of 
the Male Part, C : The Glans of 4h€ fame. l>: 4 ff^trerlike. 
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CHAP. XIL and Xm. 

Of the Papilionaceous or B u t t erf ly Idnd'^ and 
of B E £ S) Fli e Sj andfbme mhtrs obferv^d with 
the Microfcope,. 

AM O N G the Creatures which hjive Life and M&don, .xire 
do not find any that poiTeis a greater Share of Beauty ia 
the Colours of their Cloathing, oor a more exaSk Symetry^a die 
Arangemeat of their Parts, than the ittfeBs which make the 
Suhjed of this Chapter. 7o this we may likewile add the far- 
prinng Changes of thol[e .Creatures^ between the time they are 
in the Egg, and the taking tVmg, ThoUe 6f the Bmterfiy kind 
are mol& commonly mark'd with the ff^y^ Colours ; and the 
Moths f which are regularly markM ana variegated, hare an a- 
greeahleJ)i^ofitionof the graver Colours: But however thefe 
are grave, or -t]i|f others gay in theColours they are adorn*d viith, 
there is (b juft a fttarmony between one Colour and the other, 
that we can tt&rtt fay the Grave is dull, nor the Gay iurifeiting 
or nnpleafant. Both the Butterfly and the Moth have their 
fVm^s adorn'd mj^Peather^y as regularly diltipKn'd as thofe in 
the Wings oiB'trtky tho' they are hardly to be diicemed without' 
the Afliftance of M'tcroJbopeSy and is that which is i^y call'd 
the Dufi of their Wings. The Bodies of the firft are divided in- 
to three Parts, {viz.) the i7<rW join'd by a tender Fillament to 
the Center ot middle part of their Body, and that again is more 
ftrongly join'd to the Taily which confifts of many Annuls, 
The Bodies of the Butterflies are long and thin j but thole of the 
Mfiih kind are thick and ib.ort. All of the firft Race have long 
flender Antenna knotted at the Points ; but ^t Moths have their 

Antenna 
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Antenna fliort and feathered. And we may again make this Di- 
ftindiion between thefe two, that i\it Butterflies always fly in the 
Heat of the Day, and the Moths after the Sun is down. And I 
am the rather thus full in the Particulars of thefe Creatures, when 
they are in the Winged State, becaufe it is neceflary to (peak of 
the Manner of their Generating before I treat of their Eggs. The 
Life of thefe Creatures, in this State of Perfe<^ion, is much lon- 
ger in the Butterfly than in the Moth kind. I have known But- 
terflies live three Weeks ; but I have never obferved the Moth to 
live fb long. The Manner of their Generating is equally per- 
formed by Coupling j but Mr. Dandridge makes this Remark of 
the Method of Coupling in In/e&Sy that the Female always en- 
ters the Body of the Mate, contrary to all Cteatures of o- 
ther Kinds, which he fays is the fame with the common Fly, 
that we may more eafily obferve it. Immediately after the 
Coupling of thefe Creatures, they lay their £^j, and are fb ob- 
servant (if they are at Liberty) of the Place they lay them up- 
on, that we may be affured it is proper for their Hatching, and 
convenient for their feeding, when they are in the Caterpillar. 
If we examine their Eggs with a Micro/cope^ we fhall find fbmc 
^f them tranfparenty and others opaque : The tranfparent Eggs 
zxt ftertk ot barren 'y but the others will hatch at their proper 
Seafbns, if the Weather be agreeable to them. In the cafe of 
Silk-lVormSy it is held by'fbme People convenient to carry the 
Eggs to Church, upon the Feflival of a certain Saint, by the 
Miftrefs of the Family, who carefully wraps them up in a 
Cloth, and lays them in her Bofbm, till flie has performed 
fbme particular Duty,- the Warmth of her Bofbm has fb 
much Influence over the Eggs, that they hatch at her return 
home. 

The EggsofzW the PapilionaceousTnhc have different Length 
of Time to hatch in, as their Originals are different in other Re- 
ipeds. Some will only lie a few Dayj, others two or. three 
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Weeks> aad others Hx or eight Months, without hatching : And 
again, the Caterp'tllars or Nympba of theie Creatures have dif- 
ferent Periods of Time allotted them for growing to their full 
Proportion j and their Form, in their Nympha State, arc every 
one refpedively agreeable to their feveral Tribes, and have fome 
of them in that ^te the Appearance of eight and ten Legs a*- 
piece, although they never exceed fix in number when they come 
to have Wings, They are frequently variegated with beautiful 
Colours, and olten iurpriiingly cloathed with Hair ; and yet it 
is not to be obfcrved, tnat either the Hair or Cokurs theypofleis^ 
while they are in this State, is any way agreeable to what we find 
in them when they have got Wings: Nor iiidieed can we exped 
to find them ftri^tly the iame« becauie, while they are laid up 
in the ChrjfaliSy every part of the preceding CaterpilJar ieetas to 
be reduced to a $tate of Confitfioii, much more than wc can ima-*- 
gine it was even in the Egg or uohaich'd State. AU thcCe, da« 
ring the Time they are in the Nympka, feed upon the 'Leaves 
or Flozuers of Plants : And we find by Experience, that Nature 
has appointed each particular Kind of InfeB to feed only upon a 
particular Plata ; and even the fame htfeB that \s appointed to 
feed upon the Leaves of a Planty will not feed upon ihs Ffewer 
of the fame ; btit the Flowers have equally difi^ent Kinds of De*" 
ihoyers as the Leaves have ^ and I think fuch as icoi. upon the 
Bkffoms or Flmwers of Vegetakles change commonly into Meiks \ 
but the Leaf Eaiers are for the floofl: part Butterflies. Some of 
thefe, when they change from thea Caterpillar Stdtc 'mt<x2LCbry*> 
falisy enclofe then^felves in Silken Bags ; others make their Re* 
treat under fbme Sheker ; and others make their way into the 
Earth while they are in this State. Their Figures are all di&^ 
rent, as were their Nympha. And as the Time required for the 
hatching of the E^gs of the feveral Kinds is % various as them- 
ielves, lo likewife the di^rent Periods of Time nece&y lor the 
dianging then^ 6;om this fkupified State to thdt of the Fly ate a» 
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^if&rcat; (bmc of them only remaioing thus for a few Days, o- 
thcrs a few Weeks, and others fome Months. What I here take 
notice of relating to the Food and Manner of breeding oilnfe&s^ 
e^cially that every diftinft Kind o^ltifeB has a Plant peculiar 
to its fclf to feed upon, I firft learned from that excellent Lady 
the late Dntchefe of Beaufort y whofe Curiofity and Skill in Na- 
tural Knowledge gave Life to many Difeoveries, which, without 
her happy Influence, would have lain uncultivated and ufelefs to 
the World. This Lady had fecn the Progrels of many Kinds j 
and I believe has bred a greater Variety of En^tjh Infe^s^ than 
^ere ever rightly obfcrv'd by any one Perfon in Ejurope, 

When the Papilionaceous Race has got (b fet as to enjoy the 
Power of Flight, their extraordinary Frame and Colouring will 
afibrd us Matter enough for Admiration, efpccially if we could 
have Opportunity of contemplating thofe ferprifing Golleftions 
of Sir Ham Sloaney Mr. Vincent^ Dr. Ruyfhy and Mr. Sebay 
where we may obfcrve many thoufand Varieties of Foreign In- 
feBt'y and alio in that curious Cabinet of Mr. Dandridge, who 
has fo induftri(3tofly collefted the InfeBt oli our own Country; 
Some of the Moth and Btttterfly Tribe being (b large as to njea-? 
fore eight, nine and ten Inches between the extream Points, of 
their fringSy efpecially among thofe which breed about Amh'oma 
in the Eaft Indies^ and might certainly be propagated with us if 
we had the proper Plants to feed them with, and perhaps might 
prodnce fomething as ufeitil as Silk, if we were to enquire into 
them. Bnt while that Opinion reigns in the World, that we 
know enough already, and thereby the Search of Novelties is 
made ridiculous, wemuft be content to let many valuable Things 
lie nndifcover'd, as the Magnet did for many Ages. How u(e- 
fal are fevcrd Earths, Ve^tahlesy and Infeas in Medicine, and 
in fbme other Cafes already difeover'd \ and why may we noti 
hope ftill to difeover the hidden Virtues in other (uch like Bo- 
dies. The SilkrWortny at prefent, carried '^he Day before all 
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others of the PapUsonacecus Tribe, .as- it furniflies- the Principals 
of the gayeft and richcft Cloathing, altho* the Creature it felf 
has the meaneft Appearance of any of its Clafe. - I could inftancc 
many Particulars in this Place relating to tfie manner of breeding 
them, and of the Service they may be bf.tWthis Nation, if the 
Defign, now begun at Chelfea for r^fing rhem, continues to be 
encouraged j but as Mr. Barham, F. R. S. one of the chief Un- 
dertakers of that Projeft, has already written largely of them, 
and continues daily to make nfiw Discoveries and Obfervations^ 
I rather chufe to refer my Reader to the Works of a Gentleman^ 
who has fb much Experience in the Matter. It ii enough to fay 
of this Race, that they feldom fly higher than ten or twelve 
Yards from the Ground. And we may further ren^ark,. that the 
Butterfly and Moth Kinds never keep in Flocks, as fbme other 
Infers do, altho' perhaps five hundred are hatch'd together firom 
the Eggs of one Dant. 

Mr. Dandridge obferves that there are gradual Alterations from 
a perfed\M?/^ to the Bee kind; and indeed, if we examine the 
twenty fixth Plate, taken from his Cabinet, we» may obferve a • 
juft Progreflion from one to the other. Thty^fttenna of all are 
alike, and their Bodieis are juft different enough to be diflinguifh'd 
from one another, bearing about the fame Proportions of Dif- 
ference that an Horfe does to a Muky and a Muk to an y^fs* 
The H^mgs are four in each, thofe of the Moth feather'd all o- 
ver : Next to which is a degree of Moth with tranfparent/^/sr^f, 
feather'd only about one fourth part: The third miAi> Wings like 
the fecond, but thinly feather'd on the Edges. And laflly, the 
Humble Bee, whofe fVmgs have no Feathers • and (o I doubt 
not but we might proceed as gradually thro' the Bees, fVafps^ 
and Ichneumon Kinds to the Fliesy and fuch as have only two 
iVmgs, 

But I come now to (peak of ^ff 5, firom whofe induftrious Race 
we are fiipply'd with Food, as the Stlk-Worm. condribates to our 
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Ctoathingi The Induftt^^of the Bee has given fbme Authors 
occafioD to write largely of them j and fuch as have GXoSs Hives 
meet daily with fbme new Difcovery worthy ilieir Contemplati* 
on. The Metjiod of building their Combs is fb mathematically 
difpoled, that the Skill of the greateft Artift cannot exceed the 
Juftnefs and the Beauty of its Contrivance. The Hexagonal Fi- 
gure of the Cells which compole the Comby is (uch as leaves no 
Vacancy or Space unemploy'd j but each re{pe<5tive Side of one 
Cell ferves equally to make good a part of another, as it is well 
explained in the Account oi Bees ^ in the Hijiory of the Royal 
Academy of Paris for the Tear 1711. The Matter of which 
the Bees make their fVax is chiefly the farina Facundans, , of 
Duji of the Apices of Flower Sy which they gather iii finall Parcels; 
and lodge in the Cavities of their hind LegSy and eve&apon the 
Hairs which are diiperfed here and there upon theirBodies ^ for 
which reafbn I fiippofe that Bees-lVax may contribute greatly to 
Vegetation. Upon the coming home of bne of thefe laden 
Beesy we may obferve how readily he is diftharged of hisBurderi 
by others of the fame Coloiiy. I h^ve (een about ten or twelve 
Bees at work, to difcharge one iiUgle Bee of the Wax he has 
brought home, and convey it to others which were employed in 
building and framing theCells ; nor is their^Labour in gathering 
the Honey from the bottom of the Flowers y nor their Difcharge 
of it from their Bodies into the prepared Gel Is, lefs admirable. The 
Manner of their Breeding is yet Matter of Difpute. Some Au- 
thors tell us, the ^een Bee, which^is always larger than the reft, 
is both A/b/^eir and ^een to the whole Colony j whereas, on 
the other hand, the chief B^(? of a Hwe is fliled the King: But 
however this be, we find by Experience, that where this Gover- 
nour is wanting, and hasby Accident beendeflroyed, the whole 
Hive decays and comes to Ruin. I have with great Pleafure ad- 
mired many of their Ceremonies about the Time of their Swarm* 
ing, efpecially three or four Evenings before they are going out{ 

The 
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The J^rt^w Bee appears at theMontbof the i^iwe, and is guard* 
ed at mat time by four or five RaoKs or Files of Beei^ which 
iland before her in ftrait Lines, fluttering thwWingSy and ma- 
king a Noife, without moving from their Place, leaving room 
etlough between the Ranks for the labouriag Bees to pa(s back^* 
wards and forwards. The Time of their Swarming iscommon- 
, ly in May, utilels we have a degree of Heat before that Seafba 
which is equal to the Temper of Air at that Time, as it fbme- 
times happens in Febrttary or March. A curious Obferver of 
Bees tells me, that he has known it prax^ifed, when a Swarm is 
inclinable to ily away, to fling Duft among them, or^. if they are 
out of Reach, the firing of a Piftol will make them fettle immer 
diately; which, I think, carries reafoa enough aloog with it^ 
confldering how much an approaching Storm makes them hurry 
home to their fJ'tves ;. I fuppofe, by prefliqg the Air m aa tssr 
traordinary manner, fiich as the firing of a Gun or Piftol 'wXi da 
I could fay much more relating to their. Oeconomy, thdr 'Bat^• 
ties, Robberies, Manper of Burying their Dead, .and deflroying 
their Drones j but I rather refer my Reader to tbofe cucioos R«^ 
marks above mentioned, in the AcadeiQy c£ I^aris,. and other 
. Books lately publifhed concerning Bees, than trouble him wtth 
a Repetition of what is already printed. The JBody of the Bee 
is divided into three Parts, very tenderly join'd together; the 
middle Part (eems to contain the greatefl: of thdr Strength, atkd 
in it feems to be the chief Refidence of the Motive Power,;. To 
it are join'd tlic Legs, which are fix in number; zndthcff^mgs^ 
iwhich are always four in the, Bee Race, or J^ch as have Stings 
.like Bees. Some )of the Humkle Bees which come neardl ia 
Porm to the Honey Bee have Stings ; but others more remote 
from that Figure have none. The fFa/p zn^ Hornet are inmoft 
Particulars like the Tame Bee, and are not without the Skill of 
compofing iheit Cells and Combs in as artful a manner as tho&of 
the bee kmd j but their Order aad Di^ipliae m othor-Matliers 

does 
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d5es BOt fecm to regolar. All this Race have a Power of walking 
up fuch Surfaces as are as fmooth as a well plained Board. 

It is obfervable as weU in the ff^a/p as in the Beekindj that iF 
we cnt their Bodies to pieces, every Part will retain Lite for mar 
ny Hours, fiich as I have observed in thie Flefli of Eels and ^ 
fers ,• which ieems to agree in fome meafiire with the Life in Pi?- 
getahksy whofe feveral Parts, being (eparated from one another, 
witt retain their Verdure for a long time, and even be difpoleq 
to grow, if they are managed according iro Art. 

Next to thefe we may place the Ichneumon FReSy which have 
gmerally f<mt tremfharent Win^^ fix LegSy and the Body divi- 
ded intx> three, and joined by tender Velfcls like thei Bee kind : 
Some of theie lay their E.^5 in the ParencBymous Part of Leaves 
and Frt^ j others in the Njm^a or Cdierpillar of lttfe6is j e- 
very one cithern having a proper Matrix for the hatching of its 
own Eggs or Nidus, diftindt to it felf, in fbme living Body con- 
fideraUy diflFerent from it felf. I obferve, that fuch as lay their 
E^s in the Leaves or "fwigs of Trees, do that Work while 
tho(e Parts of the Plant are very tender, wliich they wound in 
idch a roaooer, and fprinkle with 2t Liquor , which they emit. 
when .they lay thek £^, as changes the firft Fegetat'fve Intent, 
and di/poffo the Parts of the Leafoi Twig to produce an uncom- 
mon Appearance, fcch as the Blifiers upon the Leaves of Oaks, 
called 0$krBerries, and thofe Excrejjenees call'd Oak-Apples, 
which are occafioned by thefe InfeBs, and (erve as Nejis to en- 
clofe, nowifli, and hatch their Eggs. Thofe of the Ichneumon 
Race, which lay their Eggs in the Bodies of Caterpillars , have 
no further Care for the hatching of thofe Eggs-, the Body of the 
Caterpillar affording them every thing neccflary, as well for their 
Hatching as their Nourifliment, till they are fully perfeded. 
Among the InfeBs I have bred, I have found many of the Ich- 
neumon Tribe come out of the Atrelta of the Butterfly and Moth 
Kinds^ after having devoured all the Moifture of tli»s Mother In- 
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feB which they were hatch'd in • which has made (bme miftalee 
the Aurelia of certain Kinds of Butterflies, to be the AureliaoE 
Ichneumon Flies, 

. We next come to confider the Beetles j a Race of In/e6ls whofe 

firft Food is, for the moft ;part, the ff^ood and Bark of Trees: 

Thefe have as many Changes as the former: The Strtidure of 

their Bodies is in fome Refpeds agreeing with thofe of the Bee 

kind J the Bodies of thefe being divided into three, but more 

ftrongly united together: The Cafe of the Bodies in thefe are 

hard and fubftantial ,• their Legs are always fix in number, com- 

pofed of a hard Homey SuhAance j they have two Pair o£ fFings, 

the uppermoft very hard and ftrong, which ferve -for •Cafes 

for the other two, which are thin and transparent, and are 

fo difpofed as to fold up or explain themfelves at the Will of the 

InfeB, Their Crefl or Head is hard, and commonly fhining, 

and in moft of them black as Jett, and of very fiirprifing Forms j * 

fome of them having Pinchers, like the Homsof Bucks and Stags; 

others have their Heads imitating the Rhinoceros ; others have 

Horns like Sulls, and fometimes refembling the Snout of an Ele^ 

phanty which makes us diftinguifh them by the Names of Bull- 

Beetles, Stag-Beetles,, 8cc. They have two Eyes a-piece, nbt- 

withftanding the common Proverb, which tell us they arc blind. 

Their Time of Flight and appearing abroad is in the Evenings j 

and the great Strength of their IVings and Joints is very remark- 

<ible, being able not only to refift a confiderable Force, but even 

to fupport their Bodies in the Air, and carry them feyeral Yards, 

with a Weight in their Pinchers of about three or four Ounces, 

fuch as a /i^ii/z^of half aYard long, and about half an Inch diameter, 

which 1 have feen our Engli/h Stag-Beetle fly with feveral Yards. 

The upper Wings of thefe Creatures are fometimes very finely 

variegated j and fome of them appear as if they were made of -fo- 

lid Gold, fhining through a tranfparent Green, Blue, or Red 

Colour. The largely Kind I have yet feen is i^ Bull-Beetle^ 

whofe 
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Vfhofe Head and Body raeafiires near four Inches; .one of which. 
Kind is now in the Mufeum of the Royal Society. The Stag- 
Beetle y from the Eafi Indies y is likewife very large j and the Var- 
rieties of this Kind of Infe^ are generally of Inch remarkable 
Forms, that I think them no le(s worthy our Obiervation thaa 
the moft curious animated Bodies. The Cabinets of Dr. Ruy/h, 
Mr. Selra, Mr. f^'mcent. Sir Ham Shane y &c. are ilored with 
thefe Rarities. Among thefe cafed Wing'd Creatures is the La- 
dy CoWy which has likewise its Varieties beautifully fpotted 
with the gayell Colours; and what gives me more than ordinal 
ry Satisfadiion in contemplating this kind of InfeBy is, becaufe 
there is good reafbn to believe thtCocheneel is oi i\xt fame Tribe. 
The late learned and curious Mr. Pet'wer has o^en told me, that 
in fcveral Parcels of the Cocheneel he has found a kind of Ladj . 
Cow win^d zxsAperfeBy which he fuppofed was the Cocheneel In-^ 
feB in its mature State. And Monfieur Lewenhooks Obfervati-. 
ons, in P hiLTranf, "iA^ 291, gives me a further Confirmation 
that the Cocheneel is an InfeB -y and upon the foot of his Obfer- 
vations I have more than once made u(e of my Mkrofcopesy to- 
examine the Form and Stru(5ture of this valuable. Creature, by 
which I was confirmed in many Things related by Monfieur 
Lewenhooky to whofe Account I refer my Reader j but cannot 
help obferving, that about three Years ago I had a Prefent made, 
me of fome Cocheneel which grew in Carolinay and was found 
upgn the Prickley Peary or Indian Figgy growing in that Coun- 
try, by a Slave, who had once been employ'd by the Spaniards 
in catching and ordering Cocheneelinthdr J'^ricanS^ttlements }. 
and I doubt not but it might be found in. piany. other Parts of 
America y if we knewwcll how to look for it. By. what I could 
learn from the Gentleman who brought it oyer, and had^feen it_ 
grow, the InfeB is not w/»^^when^they gather.it for Ufe, but . 
rather in its third State, or laid up in its Chryfa^Sy he told me 
that fome hundreds of them were found together in a kind of 
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Silken Web, which I fuppofe was of rhcir own Spiflnrftg, att^ 
{eeitis to determine chat they coatd be thea in no mitt State bc^ 
in the Chryfalhy iand by tht Microfeopf have an Appearance not 
nnlike the Cbfyfalii of bur common Lady Cffw, It was fband 
npon Try at, that the Cocheneel frorn Cardina was in every re* 
{bed as good as that bronght ,frb0fi t\\&SfaftiJh fVefi Ifufies. for 
the better Sadt^iH^ion of my Reader, ( hat^e givtn nini a Cot QJF 
the feverd Stipes of oar oomrbon La^ Bir£ 

The next Tribe of Infei^s which I <hall tdte tsotice of, is the 
L(7r«^ or Grafshtfper Kiftd, whofe Race is a^ numerous as any 
I have yet mentioned, ^ tti^y be obferred in the above-named 
curious Cabinets, efpeciallytn that c£ JAi, Ftncem: their .6*^ 
fVings are not (o fiibftanti^ as tho(e of the former, bat are as 
beautifbiiy adorned. They have all fix Legs a-ptece j rihe two 
hifkier Legs chiefly di jpofed for Leaping, or raifing their Bodi^, 
till they can take fVing-, but I can give no certain Account ei-^ 
ther of their Manner of Generating, or how they are brought 
forth, or proceed to their whtged State. The Bodies of fomc 
of tbeife are about three Inches long; and fome forts that! hate 
feen in Dr. Ruyflfs Cabinet itieaflire foveb or eight Itehes, . |c 
is obfervable, that this Race of Creatures have a Chirping Note 
or Voice, which is not remarkable in any other In/ea, but the 
Pedicukts Pulfator'mSy or Death-wateh : For tho* other Infers 
make a humming Noife, I fuppctfo that to proceed irom the 
quick beating the Air with their Wtrigs, foch as may be produ- 
ced by whirling about a Bit of Stick at the End of a String. And 
altho' the Mafler Bee of a Hive may be dtOingotfif d from the 
reft, by its different hamming Tone, the fuperioor Size of its 
Wmgsmiy as well make his Sound difierentfrom the reft, as the 
larger Pipes cf hisTT^roaf (were they to be made ufeof as O/vOfts 
of Sound) would prodace a Note different from tH^ &i9ikrjrfpffs 
of the others, wmch are about one third leis. 

The 



WpKKs ^Nature, 147 

The acxt|;o ^efe I pl^e ^ ^*-^, Pr PpHi^Fihs,, qx, i 

^^T'^ipait Afthfpi is like the r^, c<Hn^g(f?4 pf ij^rted 
y^^; Tp^W ^^M Pvt 9f Wir Bo4y aij? jpip^cj tfeeir fijK 
/^^, md m<> Vm c( ^ftgs, ^«ri<jo{ly wrovigfo, ^^cfaXes- 

.fiicp lik^ ^c 6?<Mfi?f^.* Vm Myfi, "vhm ^fnpk^y j*^ grmt^ft 

fift 9f ^V fff^^f ^ppjM: like :Glf^ : Thie ^|<)w$ ol" jfiieir Bo- 
!^ jicie^ tfei? woft fwt t|Bp4wg ^9 Qrfp^, S^y or 2>//#3(/,- 
;)«^ I tov^ qpf <?We W 4k>¥(B iCFP l^imfe ^ ^V^ wfcefe hf^c 
ja^ 40y iS^^hfi^ tih^i^. W* D0ff4rf^ey i|i|4 j^ lap? Qi^ioHs 

4^ ^dg^rlVprm J tat y» J A««^^ pot iseeip ^ t^o ytr^^ ,^yi>i8p 

S^are. 

)j^e PQpae i9«w (^ m^tiof^^qf^ I9lf0i Vjhv?h ♦V 4lw^y$:In- 
l^b^ts :9f thf .W«Mii$, a^ iw?U ip tjiek JSJ^pha ^ ia their 

^tks ^ iwcs;^ l^i©4s, J^qtFltfih ^ Mflmc^kh mi Cramp 
S$^y b.efiik$ fe^rfirad (Ofhf r§ fif fofw^sig >MW^ Aqd Eorws, 

whifh fp^y be «)tfe;rv/ed by jche <^i!i?Rs. The Qmhm^ <i^mr 
Ufia h^ i)9t foi» >L^f r^iWly fst op jto his ^Qjly, Aod the/ame 
iMimfcier q^Ww^^ W9 9Hhmi<^0jf^m^y a^^ th«««hers7^/>f 

^pd irml^^rmu J>1h«c}i liM.- Dmdridge j91$ ^9^ tli^y have the 

Ppjvfir ot mfing <ev?n jBftd^r the W^^ter, The ^^^/Z? g^id Wmar^ 
Scgrftm afiC li$dc v^jk>«s5pthe pufiWjwdStflft^Jiflre of $bdr Bodies, 
md hav.^ fijc /.<?g5 Hke tbie Buefle ^^ iiij?w.*he Laed. Ym the 
Bm-FJ^i m very diffc^re^t ^o«i #11 other ICi^ds pf /^^x, 
h>Vjin| ^eir Zf^, ^ich aric iVicry jpog, placed ^^pot jiij^. jnid^ 
die of their Bodies,* which ferve ist Oars to rov them ftom 
place to place. The Shape of their Body is io like a common 

U I pyherre^y 
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Wberreyy that it gave themthe Name of 5e>^-/7/^y. 'Tisob- 
(efvable, that this IpfeB always fwims upon its Back. Dr. Defa- 
guliers once fhew^d me many of this Tribe in a Drop of Water, 
wherein Leather had been fteeped, which were lb finallj that the 
doMc Microfcope did not make them appear half an Inch long; 
and I fnlped that they are Infers only in their Nymt>ha Stixt. 
At the fame time the above ingenious Doftor, in Pretence of fe- 
veral Gentlemen, firft gave me the PleaHire of obferving a wbt^ 
derful InfeB w{iich he had found in Thames Water, which had 
but one E'ye^ or perhaps one Gtobe of Eyesy [^aced in the mid** 
die of its Forehead. This Creature may be very cafily obferved 
in the Month of July^ which is the cpramon Tinic pf its ap- 
pearing in great Numbers. Its natural Size is about the Bignefs 
ofalFkoy which obliged us to have recourfe to iA\t Micro/copey 
for the better viewing its Parts j we then obferved that the Head 
was ibmewhat like that of a Birdy firmly joined to the Body, 
which was of an Ot;^/ Figure, ending in a pointed Tail. The 
Parts which feem to do the Office ofLegSy and ffing this Crea- 
ture forward in the Water by regular Springs or J irks, are al- 
mo^ like the Claws of an Eagky and are two in Number, pla- 
ced on each Side of its Belly: On the fore^partof its Body, near 
the Head, are placed two Branehesy refembling the Dugs of .M* 
malsy from which proceed feveral capillary Sptnes j thefe I did 
not obferve had any Motion ,• and if 6ne may judge of them by 
their Appearance, we might fiippofe them deugned for fuckling 
their Young j for this InfeB is yru'tparousy which is contrary to 
other InfeBs yet mentioned in this Chapter; for we did not 
only obferve the young Ones alive in the Belly of the Mother, 
but likewile faw icveral of them excluded from her Body. Thi« 
curious InfeB I delineated with all pofliWe Exadncls, with the 
Affiftancc of Dr. Defaguliersy and the Geatlemea thea prc- 
fent. 
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The Gf/at Kind next fellows the IVaier IhfeBs^ as they live 

die greateft part of their Time in the Waters : Their Bodies, 

when they are in the win^d State, are divided like thofe of L't- 

belUy they have fix Legs a-piece, tho' the Number of their 

Wings is not always conftant : Some Kinds having four a^piece', 

and others but two j but they are all tranfparenty and their Ter- 

ture much like that of the fVafpy or £^^ Kind. This Difierence in 

the Number oi Wings is fbmewhat like that which weobfervebe^ 

vvfxsLi^Bee and Flfj Kind; and perh^s we might obferve o^ 

ther as remarkable Difi^ences as we do betweeft the Fttes and 

Bees, The four w'tn^d .Kinds having, it may be, Stings, or 

fbme venomous Qualit^yn them, and me others harmlefs as Fltes, 

The learned Mr. Z)^r^^ has oblerved above thirty leveral Kinds-, 

and has remark'd the Male and Female either in Coitu, or has 

diftinguifh'd them by their Antenna y or their Bellies, which are 

always larger in the Fetnales, tho' unimpregnated, than in the 

Males, This curious Gentleman has given us a large Account 

of the Manner of the Generation oi Gnats y in his excellent /'/^^r- 

Jfco Theology where he tells us, * That the Culyces Maximi, or 

* the largeft fort of Gnats, lay their Eggs in Meadows under the 

* Grafs i and there is one of the middle fort which lays its Egzs 
'in dead Beer Teafly Sec. but all the reft, which he had ol> 
•ierved, lay and hatch in the Waters. The Gnat, which he 

* mentions to lay its £^5 in dead Beer, hatches fome' time after 
' into Maggots, which are fo numerous, that the whole Laquor 
' ftirreth as if it was alive, in which were obiervable, fome that 
' were larger, others fmaller ; the larger are the Off-/pring of 

* our Gnat} the others of a finall dark colour'd Fljy tending to 
^ reddifh, frequent in Cellars, and fuch oblcure Places. All 
f thefe Maggots turn to Aurelia-y the larger of which, of a Tdnn 

* Colour, turn; to our Gnar, which is of the unarmed Kind,: 

* having no Spear in its Mouth , its Head is larger thaa what is 

* obfcrvcd in thfl common G»dr/5,. a longer Neck, fhort jointed 

* ; ^jihtenn^y, 
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' j9mnna, (potted fVmgSf leachiog beyoad m SietAti Ahm ; it 
' is dtronghout of a ir^zu/r Colour, tending to red^ etpeciaUy m 
< )&st fimsde. The chief Dilfeteaoeiieeveea iSHt Mak ^\!AFe- 
■* ^»/f is, (as !fi odier <?i/^ iyica, xjibft /«f/2f^x) t^ ^^fi;? is 
^ ie6 tbah the fri»a/i?, and luMih a 'ft6nider<er IM^y, and lt$ P0- 
^i^ iiotib ihar{) as die Femaki k. 

* 3litt «arJoosGentieinan«oUenK6s, diat lii(}h<of tbeCWo^fCmd 

■^ as aiie of tine Water Race, lay diek Sfomn (fbme of c'heHi). 

' ^ibove an Undh iong, ;aad halfa cjnarter dianEWter^ whtchfloj^^ 

* in the Water* ii4>en tfaefe i^5 aie, i»y -the IfiTameh of tf^e 

-^ Seafen, ilaoch'd into fnaaU Mrgg«ir, they ^kfbend -to -the Bot- 

^ torn, «4iere they make diem(eives &rie >Cafes, ^idi they 

^ creep into and out of at |)ieafo«e, unm diey are 'ar^ired to a 

' move mature Nympha'^doc, and can fwim about «o te^tkeir 

^ Food^ they are then a 'ieind ^t^fVtiwty above half ae Inch 

^ long; It then enters its Autdlm State, and from 4>eBce ivo- 

-^ cseds to its mataoe 5t«is, ^1 asdtllbreiit as «o^%ape and Aecoix- 

' ts^eots, as 4f the h^B W9& diMe dlfereat Aitmds. In its 

^ ftril or Fmnkider State, it bath « Worm^like'Body^ andfwims. 

' abosrby Oofvations, meariiig like tbe "l^uve o^ an $ ; t)titin 

^ its Atrt^ !State k iiatn a 4)aite di^reot Sody, vii^ a <^«j^- 

^Head, (in \i4idh the ^arI', Tl^riM; and/^^; ef tite (^«f ^e 

*■ itadc£sA) a flender ^/vav, and a fiimy 7<i// (landing at right 

' jingjesy widi the Body qaice contrary to what it w^s ^roi«, 

' l>y «%ich means, iaftead "Of eafy^pping lide*ways^ tfiAi^idiis by 

*■ capped hrisk jirks the tjaitt cxMitrary way ; 4>i!it w^n it <be- 

* comes a Gmfj no iinny Tsilyiao Cht^-^Uad^ Imt atl h inade in 
' the moO: accar^te nfianQer ibr l*l«g^t and Motton in the Air, as 

* before it was for the Waters. 

This Account, as I am fatisfied -it is exaft In tooft-.of the Par- 
ticulars, may lead my Reader into a right 'Method of obterving^ 
the others, and perhaps give him an opportunity ^ difcov^nng 
.other fiirprifrng Phenomena in tlhis woadofol O^eature.. ^is 

ibme 
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fbnsfe of the GifdrKind, in ^cv^.I^ntpba State, which has o^-^ 
times given Occaffoa to igoorant People to fbppo^; th^ Qmc 
Waters were tutoed to Blood ; for I havefeen PoikU and Diocihes/ 
aboQt Mulfitmmer^ vho& Watecs appeared of that. Colpor, iu-'. 
Ting all tlKif Bottoms covered widi thcie Creatiire» in their Fk^ 
micukrSatty which diiappear for CotDs Yards Space upon tonch- 
iog dniybae or two of them, bet creep out acata o£ incit Calls Qt 
Ca/ks in a Mioate or two, and refled: thek ri^aColoiit in the Wit^ 
tefs: their Life is very fhort in thdr perfe^ State; their chief 
Bofincfi then being Generation. I ouerve likewile,^ that the 
'Tfine b^tWen the hatching of the Egg, and their taking fVingy 
il cobj[bflnt ; which maipbe one Reafon why we obferve the«k 
hovering in Groops over or near the Waters, tilt they .again re* 
tittfi W them to lay their Spawn, Some of dki& Kind, as well 
as the Cramp Spu^r, are i^ to walk or ftaod upon the Waters^ 
Tkb Year I met with a kind of Gnat that had but four £<gf, 
whofe Motion was performed in the fame manner of that of jgc^H': 
dtttf&dti. '' The J^mgf of thele Cteatares; and almoft every o^ 
ther It^eB, explain and expand tbemletves in a few Minutes, if- 
ter they dre excluded from the CBl^aiis} and are notfiilly grown 
oi eiipldined, as £>me have thought,, at the fatftant the hi^ 
CKktimtQ^rj/alis, I haveobferv'd, with abundance of Pleafiice, at 
tke firft Appearance of the Afo^, osFi^y that their ^«rgs were on- 
ly begmning to bud j but have unfolded aodexplatocd thpmfelves 
to their fiill State or Bounds of Growth, Qimt in leis than two 
Minutes, and others in three at mofi, which is a kind of Fege- 
ttn'tdn more fpeedy than has yet been mentioned j and I the rar 
thef chafe to call it fb, becaufe we cannot difcern diat the liVmgs 
Q^ thefe Creatures have any Share of Senfa$'um, e^eci;dly fuch as 
2xt tranjbarent ', ^and the Method of their joiniog to the Body 
of the infeB, is fbmewhat like the rooting of. Plants in the 
Earth j they receive their t4ourifiimeat from the Body of the In- 
fe&y by thofe capillary Tix^fx which make the Jundion. between 

the. 
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the JVmg and the Infe^. And if we confidcr further, that 
the opening and explaining of the Wings of a Moth or . Batten- 
flfjy is performed in about three Minutes; and that upon the 
fame Wtngs there appears, almoft in the very Inftant of Time,- 
a regular Plumage or Feathering,* we muft fiippofe the Time of 
the Growth of luch Feathers muft be almoft Inftantaneous. I 
have obferved fome of the fmaller Kind of Gnats, which have 
not lived above eight Hours after they had taken Wsng, having 
taken them juft when they were excluded from ^tChryfalis, and 
kept them^inder a Canvas Cafe. This Share of Life does not 
much exceed the Life of the Ephemeron, which is faid to live 
but five Hours ; but we muft at the fami^time take notice, that 
both the <x;/^/ Kind and the Ephemeron have a Share of Life 
much longer under the Waters, altho' utujer different Forms« 
We may iee the Account of the Ephemeroity with its Natural 
Hiftory and Anatomy, tranflatcd by Dr. Ty/bn from the Origir 
nal of Dr. Swammerdam, 

I now come to confider thofe InfeBs which are of the /^ 
Kind, agreeing partly in Figure, and fbme other Refpedts, with 
the Bee Race. AH of the //y Kind have but tvoWin^ a-piece, • 
and are without Stings ; they make no Provifioa for Winter, as- 
Bees do j nor do they.feem to have any Order or Oeconomy a- 
mong them : Their Generation is performed by Coupling ; they 
lay Eggs, which hatch into Maggots, that afterwards lay them- 
fclves up in Aurelia, and from whence change into Fltes, The 
proper Ntdus for their £^5 iscommonly Flelhof all fbrtsj Dung 
of Animals, and whatever yields a Scent like Carrion entices 
them to it ; and it is therefore they are fo apt to fwarm about 
the Flowers of the Frittilaria Craffay that ftinks like putrified. 
Flefh, which is the proper Food for, t\xQ Maggots of.moft Flies 
(to feed upon. But it is objfervable, that all IrJeBs are thus care- 
fully led by Nature,, to lay their Egjgx in fuch Places, where 

their 
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their young ones may find conircnient Food. There is indeed 
one (brt of Fly taken notice of by Mr. Dandridge, whi^h tho' 
the Shape of its Body and Parts (eem taagree tery thUXoh with the 
common F^^ yet its Method of breeding its Young is very dif- 
ferent. Thele Flies ailemble together, and hang to 6ne another 
in (b great a Number, as to make a Lump or Ball of about three 
Inches diameter : the Place of their Meeting is always upon fbme 
Twig over the Water, about Jftly or Augujl j while they are in 
that State, their young ones drop from them alive into the Wa- 
ter, after they have devoured all the Moitbire in the Bodies of 
the Mother Flies, This /^ is of a ^e^ijh Colour, and i^ the 
firft ofthis Figure thaf I have heard of which is Pwipdrousy or 
that has its firft Stage of Life in the Waters. Mr. Dandr'idge 
has now a- large Bunch of them in his Cabinet: Froni the fame 
carious Gentleman I likcwile received the (urpriling; Account of 
the A^/f and Female GlovhfForm, which Idelineiited firom thofc 
in his Colledion, taken, inCoitUy by the Reverend Mr. A^///^- 
ham, in which Creature the Phojphorus or glim'ring Light they 
afford in dark Nights is not more remaikable, than the I^iffe- 
rence'ofFrarae and Parts between t\ic Male zn^ Female, The 
Female is flat and jointed, and is that which we commonly ob- 
£epvt m dat Grafs zn6. Hedges i but the Male has Cafe-lVings^ 
and many Parts agreeing with the Beetle Race,* but whether it 
could produce a Light like that of the Female^ I did not learn. 
The Male of this infeB havingT^/rgf, leads me to aguefs, that 
(iich of the Pi/mires as have friftgs ^re Males, and perhaps leave 
the Females after they have made them pregnant, as the Male 
Bees or Drones are faid to do. In ^unnam, and fbme other 
Parts of the PFefi Indies , there is a large Fly^ which they com- 
monly call the Lanthorn Fly, that i»-iaid to yield a confiderable 
Light. We have a good Cut of k in Madam Mariamfs Hiflo- 
ry of Sttrinam InfeBs, and ihs infeB it felf is common enough 
in the Amfterdam Cabinets, and I think likewife in Sir Han? 

X Shane's 
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Shatters CoUeB'ton of Rarities ; but I do not yet find any rational 
Account of the Produ<5kio;i of thefe Lights, no more than of that 
produced by rotten Wood. 

The Ignis Fatuus>^ or Jack in the Lanthorny I fiippofe to be 
no more than a Group of fmall enlightned InfeBsy rather than 
iuppo^e it an enHameable Vapour, as fbme have taken it to be; 
for if it confiftedof fuchi^^yi;/^ oxCovpuJhuysy as rife from the 
Earth or Waters that were enflameable, and by fome Caufe or 
other had taken Fire, they could not be of (b long Laft or Da- 
ration as we find them to- be ; and befides, we might as reafbna-p 
biy exped, that all the^^^/tf arifing atthe fame time from the 
fame Body of Water fhould equally be enflameable as thefe, andi 
fb the whole Sari^e of the Pondy Lake^ or Kroer appear all in . 
a Flame at one time. The fudden Motion of this Ligbt. from*, 
place to place, very much agrees^ with the Motion obfervable in > 
Groups of GnatSy which move in a Body, fbmetimes- very, flowly^ 
and at other times driv« together with great Swiftnefs. Hap^ 
pening to difconrfe upon tms Subjed^ with the ingeaions Mr. 
Godfrey the Cbymifty that Gentleman told, me^ that ho had o^ 
ten obferv'd this enlightned Body in fbme Places, abroad, and 
had caught fbme of the InfeBs which help'd to compofe it. But 
allowing it to be as I fay, the Occafioit of the Light iii:ftich^* 
y^^j remains yet tO' be difcovered; 

But this flrange Light has not given the Vulgar a greater Di-i- 
Surbance, than mat ticking Noife, which is commonly call'd a 
Death-fVatcIf i and I therefore diink my felf obliged particularly 
to take notice of it, andfatisfy thofe who are yet ignorant,, that 
it is an InJeB. The learned Dr. DerhaWy in a Letter to me, 
mentions two forts of the Death-watchy one is about the Bigt- 
nefs and Shape of a Loufi^ and the other a very fmall I^feB 
made like a Beetle: thefe commonly are found in Juhy in 
dufty Places, where they are bred, and feed. This curious Gen- 
tleman obferves farther,, that they tick only when, they are about 
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^to 'generate ; he gives us a Cat of the firft Kiad in its natural 
Size, and which with the Micro/cope I have copy'd from him; 
hut the other iort I have not been lucky enough to find, tho* 
there are many of them (as I am informed) in the great Library 
4t the Royal Society. See more of this Creature in Phil. Tranf, 
N** 291. 

The next kind QilrtfeB I fhali take notice of is, of that Race 
which is call'd FoVmmAmbulans^ or walking Leaf ^ which I have 
already treated of in my new Improvements of Planting and 
Gardening', 'tis a Creature which, if we take the Story of it right, 
partakes both of InfeBal and Vegetative Life, being nourilh'd, 
as I have obferv'd, as wdi by the Juices of the Tree, which the 
Mother InfeB lays its Eggs in, as by its own, which I fuppofe are 
€q united, that one and th& other circulate equally in the Body 
of the InfeBf till it felf, with the Leaves joining to it, drop 
from the Tree, and creep upon the Ground. In the above' 
named Work I have given Figures of two Kinds of this Creature, 
which are Eafi Indians, and have referred to the Cabinets of Dr. 
Frederick Rsi^ and Mr. Vmcent oi Holland. 

The InfeBs we come now to take notice of, are fuch as 
are of the fmaller Kinds, /. e. thofc in Cheefe, fower Liquors, 
Pepper-water, putrified Pafte, &c. The largeft of thele is the 
Cbeefe-m'tte, which however is not big enough to have its Parts 
^(Hnguifh'd by the natural Eye, but muft be obferv'd with a 
magnifying Glafs to deicribe its Appearance. We may remark, 
by the help of Glajfes, that this Creature, however minute it is, 
has all its Parts regularly framed, and its Motion agreeable to 
larger InfeBs, with^jr Legs. We may likewife be amired of its 
Generation, like other InfeBs, by the Numbers a few will pro- 
duce in a little time, and every one of them of the fame regular 
Figure. In putrified Pafle, we mayobferve, with the Eye only, 
a Motion, tho' we cannot difcern diftindly what Bodies they 
are that move in it,* but if we put the Quantity of a Grain of 
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Sand of tliat moving Pafte into the ^crftfca^^ aad add to it as 
much Watcr,tiie fomB Glafs of Mr. fVilfof^s Mkrofcope^ or of thofe 
Glaffes made by^ Mr. Scarku near St. Anne's Church S^hoy will 
ihcw them to be /#/y^<^j of ad iE^Z-like Figure, about an Inch 
Jong. In the Z.«5 of /^iw, and upon the Outfides oi iVme^ 
Casks y, we find great Varieties of living Creatures, which are Vc- 
xy proper Sabjcds for the Mtctofcope j and even the Meffes or 
MMnefs found in (iich damp Places as Cellars, and efpedally 
where Wine is kept, gives us very entertaining ProQ>eds. Fine" 
gar and Pepper-water likewife «flbrd us aboDoance of Vairicty ; 
but becaufe I have found it a little difficult to bring Water and 
Pepper into a right State of yielding theie InfeBsy I fliall take 
this Occafion to advertiie my Reader how I broosht it die Per- 
fection I defiled j for I don't know any Author mat has yet gi- 
ven the Receipt. About ^/»f^ I took aPiiit of clear ^tf/«r,^d put 
to it five or fix whole Pepper-Comsy which Lexpofed in a Poringer 
to the open Air about three Weeks, Lthen found great Numben 
of little Antmakula fwimmingin a finall Drop of it^ bat in fome 
Waters y where I had put beaten or growiided Pepper,^ I could 
not di(cover any Infers, We may nuther remark, that if we 
put Hairy Leather y oc any part of Anmal Bodies into Wa" 
tery and let it ftand for three Weeks or. a Month, about Juney 
Julyy or Atgufi^ we find.it fiU'd with Ift/je^s of various Forms; 
but I fuppofe the feveral KindS) observable in the ieveral fVa^ 
ersy have not their Original in thoie Waters, but are feveral- 
Jy produced from Eggs lay'd there by fome Mother InfeBs, 
that are then in the^Air, which re^dively come to each of 
them, as to proper Nefis or Nurfenes for their Young; and I 
the rather am or this Opinion, becaufe if we can keep fiich Bo^ 
dies as ufually produce Infers confined by Coverings of Lawty 
or fuch like, we find no living Creatures in them. And again, 
OS the Mothtr InJeSs are of that diminutive Size, that they arc 
not to be difibern'd "v^^otyxtMicr of copes y it is no wonder, they can 

lay 
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lay their Eggs in thoie Mixtures without being perceiv'd j and I 
fuppofe the Air is full of them, elpecially in the Summer Months, 
the (mailer forts ferving as Food to the greater; and it may 
be therefore that Nature has made the imalleft Kinds more pro- 
lifick than the reft. 

I come now to conclude this Chapter with fbme Account 
of the Ammalcula in Semme Mafiulmo, or lu,ch minute 
Creatures as are found in the Male Liquor of living Bodies, 
which fbme of the Learned fiippofe to be the Rudiment or 
Principle of the Foetus. . In taKing of this Liquor from the 
feveral Kinds of Animals, we. find by the Micro/cope, that 
the Anitnalcula are of difiFerent Figures and Bignefs, as the 
AmmaU^t^ were taken fk>m differ in their Parts from one ano- 
ther. And thefe minute Creattires have io much Life and Spi* 
rit in them, that fbmctimes they remain alive above three Weeks 
after, they are taken from their Parent Animal: The different O- 
pinions concerning their Progrefs into the Matrix of the Female, 
Tee in Dr. Geoffroys Letter in the Chapter of ^adrupedesy the 
Figures of one Kind of them I have delineated in Plate XXV» 

Fig. n. 

ExplanatioH of the Plates relating to this Chapter, 

PLATE XXV. 

Fig. I. 7%e Bull-Beetle ; from the Royal Society, 
Fig. II. TTse Animalcula in Semine Mafeulino. 
Fig. III. The lafi State of the large Gnat. 
Fig. rV. A Centipes j from the Weft Indies. 
Fig. V. A Monocakisfound in Thames Water , by the Mi-» 
crofcope. 4, 

PLATE 
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PLATE XXVI. 

'Fig. I. Shewing the Gradation from the Moth A, ^ B andC 
to the Humble Bee D. 

Fig. II. A : A W^cr-Beede. 

B: Cantharis Aqaatica. 
C: v^ Water-Scorpion. 
"D: Cramp Spider. 
E: Boat-Fly. 
Fig. IH. A : A Female Glow-Worm. 

B ; The Male Glow-Worm. 
N. B. 7%e Contents of this Plate from Mr. Dandridge. 
Fig. IV. The InfeA which blighted the Horfe-beans in many 
Parts of Enghnd, Anno i7ipj from the Reverend Mr, Law- 
rence. 

PLATE XXVn. 

Fig. I. A: The E^gs of the SiWrWotm. 

B : The Nympha, or Caterpillar of the fame, 

C : The Silk-Bag of the fame ^ in which it changes into 

the Chryialis D. 
E ; The Male Moth proceeding from the Chryfalis. 
F, the Female "Moth, proceeding from the fame. 

Fig. II. A: The Nympha, or Caterpillar feeding upon the 
Nettle, which changes to the Chryfalis B, to the Butterfly C. 

Fig. III. A: The Death-watch, of its natural Bignefs. B: The 
fame with the Microfcope^ from the Reverend Mr. Derham. 

Fig. IV. A : The Nympha of the Lady Cow. B : The Chry- 
falis of the fame: andC: The mofi perfeU State. 
Fig. V. A Prega Deos j from the Haft Indies. 
Fig. VI. An Infed:, from Amboina, whofe natural Len^h is eight 
Inches ; taken from the Cabinet of Dr, Ruyfh at Amfterdam. 

C H A P. 



^ «^' 



.1" 



f 



4 



i- 
t 




^ r- ^ 



I « * 



f 



W O R K S ^ N A T U R E. I 59 

CHAR XIV. 

Explaining the Ufe of the foregoing Remarks^ 'with 
Jeveral Ohfervations relating ro C l i m. a t e s. 

IN the preceding Chapters I- have given my Reader a general 
View of the Rcttiarkablte in the Works of the Creation, and 
have difpofed them in (och a manner, as may lead us to ima- 
gine that all Bodies have fbme Dependance upon one a- 
nother J and that every diftinft Part of Nature's Works is neceA 
fary for the Support of the reft j and that if any one was want- 
ing, ail the reft muft confequently be out of Order. It (eems in 
this Cale,. as in thdt of Numerical Figures, each of which has a 
Power in it ielf of filling a certain Space, without which the fe- 
ieveral Gradations in Numbers cannot be ezprefs'd^ and was 
there to be wanting any one of thofe Figures or Powers, the reft 
could not maintain, a gradual Progreifion of Numbers, but muft 
frequently mak« fuch Breaks and Chafms aS' would run them 
into the greateft Confiifion and Difpropordon. 

We obferve fb exad. an Harmony between Natural andMathe* 
matical Proportions, as might give every thinking Man Reafba ; 
to believe the latter could not have been without the former; or 
that the Laws or Rules of Mathematicks> as they now axe, could 
notbejuft, if Nature's Laws were difierent from what we now 
obferve them to be. In whatever :^ls under our OEMfervation 
in Nature's Works, we may remark a conftant Regulanty, and 
a juftSymetry and Proportion J the Vegetables have their Roots 
proportionable to the Branches ^Sind. Parts they are to maintain ; 
the An'tmah have their Stomachs agreeable to the Quantity of 
Food neceflary for their Support j and even thofe InfeBs which 
are of the leaft reg^^ have every Part difpofed with fuch a juft 

Rcgu- 
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Regularity and Property, as to bear an Analogy with thofe in 
Animals of the greateft Efteem. The Frame and Figure of the 
Parts relating to every Animal^ bears a right Proportion with 
the Body it is to move or direct: And the Length of Life in all 
Bodies is more or lefs, as any of thofe Bodies are later or fboner 
coming to their Perfedtion of Growth* for we obfenre, that 
filch Bodies as are moft fpecdy in their Growth, are proportion- 
ably fhort-liV'd, and of fmall Remain; and fb on the contrary. 
In Mufick, there are feven diflin^t Terns or Notety which fing- 
ly exprefs a Power oi Sound difierent from the refb; and- when a- 
ny one of thofe Tones is laid down as a> Groand-worky the pro- 
greffive Tones from that Grotmd^ Note to ths OBavty which is 
the Refblve of the Ground-Note y declares the Ke^y dther .by a 
certain Number of Semi^onesy to exprefs Melancholy, \ti what 
is call'd 2l Flat-Ke^'y or by a greater Number of Wi&^ Tones y 
to make the ExpreUion morehrisk or poignant to the Ear, and 
then is call'd a Sharp-Key -y but whether ' the J&<?y -bef flat or 
fharp, there is yet a regular Circulation df Soundy which is na^ 
tural cp the Ear, and may well enough ^be' •compared . with the 
Circulation of Blood in the Bodies or tmo ^imals of difierent 
Species, which tho' they botfe • enjoy the'B^pefit of CSroulation 
of Juices, the one is much brisker and more lively than the o- 
ther. 

The Dtftaoce between one ^ole Note and another may be 
divided into very minute Parts ; but thofbwho have to do with 
imperfect Inftrumeots, fuch as Organsy Harfficords, Sec. con* 
tent rherttfelves only with Serfu-tows and ^t^rter Nvtesy in or* 
der to keep it tolerable Harnaony in every Key\ but a nice Ear 
may eafily difeover their Iroperft<iIon, efpedaHy when they are 
ftruck againft a Majler Note-, lii perfed; ItiQrumems, /bch as 
xht Violin y &c. every Key mz'^ be ordered by the Artift who 
plays upon it, to exprefe any Sound with fb great Exa<Stn€fs, that 
the Ear cannot difcover- the leafV Uifbrder or Imperfedion of 
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the Harmony, the Juftaeis of which may be compared to aheaUh- 
fill Body; the Imperfedion of the other to a Body diftemppr'd, 
where the Circulation is not juft and regular; fo we may learn,, 
that where there is a familiar Gradation without Breaks, a thing 
is natural, but otherwiie unnatural. 

To fuppole that heavy Bodies can be rai$'d on a iudden, with 
the iame Certainty that we could move them by Senile Degrees, 
would make us guilty of an Error. The Jack, the Ltgaver, the 
Wedge, and (uch Mcchanick Powers, will, by gentle Operation, 
perform, what the greateft Strength cannot perform on a fud*- 
den, A Man might jump down a Precipice and end his Life ; but 
he might take time, and walk perhaps a Mile or two, and gain 
the Bottom with Safety ; 'tis natural therefore to go Step by Step. 
The Cafe is the fame in Animal Bodies, but moft remarkable in 
the Human Race, where, in Health, the Beats of the Pulfe a- 
gree with the Vibrations of a Pendulum -, but were we to provoke 
that Natural Courfe of the Blood to a quicker Motion, py invi- 
gorating Diet, ihould we not find the Body and the Senfes inr 
di^ofeo, and even finnetimes by Violence rob the feveral Parts 
of their natural Fundions, and thereby occaHon Death? Wiere 
we to examine the Circulation of Liquors ia the (everal Kinds 
of Bodies animated, we find t^tSqmrrel and fbme others to have 
naturally a much quicker Pulfation than Mankind; and the 
Sndtly &c. have a Circulation of Juices much Aower ; but muft 
we therefore conclude, that a Man is in Health becaufe his Pulfe 
keeps time, either with that of an healthful Squirrel or Snail? 
The Parts of every diftin^ Creature are fb ordered by Nature, as 
to receive, in a c^rt^n Capacity, the IJquoys flov'ing through 
them ; but were tho^ JJtquws to move either quicker or flower 
than Natjure appointed, in each ^e^^ive Body, the Body they 
moved in would be difteipper'd. 

Heat and Cold are compwaiiive • Terms. Fine we iay is 

hot, und fice is cold ,* but ^e &y that Water is cold^ 

aiyl the Weather at Midfummer is hot; but this Heat, or 

Y this 
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this Cold have their Degrees as much as Light and DarkDefs, or 
White and Black, or any othdr Colours. To (ay that a thing 
is, Redy is not to exprefs what Colour properly it is of; there is 
'the Carmine y the Lahy the VermtlioHy and Red Leadsy which 
fhew IK there are many degrees of Colour. Agajn, the Degrees 
of Heat are innumerable; one will melt Goldy another Sil- 
very anolfiier Coppery another Lead and TV/mt, another 
Rojin and' fVaXy and a lefs than that Ice, And now we 
come to (ay that Water is hardened into Ice by Cold-y and, as 
fbme fay, Chr^fialine Bodies are conlblidated by a continued ex- 
treme Cold'y but the hardening of Water into Ice happens only 
from a lefs Share of Heat y as the liquifying of Wax and fbme 
Metals is caufed by a greater ; fb that Cold is only a le^ Share of 
Heaty and fb the contrary. 

The Great and the Lefs have their gradual Differences. A 
Grain oi Sandy and the Terraqueous Globe y one may fuppofe at a 
vaft Diflance from one another, with refpeA of Magnitude ; but 
alas, were we to make Comparifbn between the Globe of Earth 
and the other PlanetSy vft fhould find a Difference almofl as ex- 
tehfive as between the Grainof Sand and our Globe} but between 
thefe Points of Magnitude there is room in Thought for innu- 
merable Diftindions ; fb is it in the Appointment of Numbers, 
theyfeem capable of infinite Divifion and Encreafe. The Tones or 
Notes of Mufick are as divifible. The gradual Encreafe of Mechanick 
Powers is as extenfive, and the Vegetation of Plants is as gradu- 
al, as well as the Life and Growth of Animals. *Tis therefore 
in this Introdu<5fcion to Natural Hiftory I have fiippofed a Scale 
of Lifcy or a Chain of created Beings; for if our Reafbn tells 
us we ought to move griaidually, there is- certainly a Gradation 
in Nature, and therefore that gradual Motion is natural and rea- 
fonable, and whatever is not fo is contrary to Nature and 
Reafon ; and I don't know a better way of bringing the unlearn- 
ed to a right Judgment of Things, than by giving them a gene- 
ral 
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,ral View of Nature's Works, which at. the fame time may leid 
them into the way of Reafbn, and fhew them the Wifclom pf 
the Creator. 

All our Senles are Witnefles of thele Gradations in Nfitnrc, by 
which we are taught to a<5t with Gentlenefs apd Deliberation in 
fiich Things as are to be durable } for whatever is too haftily 
gone about, or is forced to greater Speed than N^tiure^^pointis, 
mud inevitably periHi before its due time; and it vis fjrp;^ i^j^ii): 
Obfervance of mch progreffive Methods as Nature takes Ja,-.^ 
ordering and direding her Works, that our Reafon is guided 
truly to our Advantage. 

From Confiderations of this kind we may learn how ridiculous 
it would be to fuppofe, that becaufe a Plant cultivated in the tor- 
rid Zone requir'd a greater Heat than we enjoy in our Climate 
to fupport it in a due State of Health, that therefore the Heat of 
a Furnace would give it a quicker Vegetation j or to conclude^ 
when we had kill'd a Plant or an Animal by an extraordinary 
Warmth, that therefore Nature direded it fhould have none atalL 
There are certain Degrees to be chofen, agreeable to thofe ap- 
pointed by Nature, for the Support of each refpe<^ive Plant and 
Atimaly nor ought we to (uppofe, that becauite we find a Gar- 
dener raifes a prosperous Crop in one place, we may have the 
fame Succefs in another, without thinking reafbnably upon the 
DiflFerence of the Soil or Situation : But yet have I known many 
Inflances of Men, who have been Sufferers, by a^ng without 
Underftanding in Cafes of this Nature. Some who have been 
enrich'd by a Cla'jy have been undone by following the fame 
Rules upon a Sand-^ others have fo far out-done Natural Heat, 
that they have confiimed their Gardens, and deflroy'd all they 
had, without regarding that Nature has her Laws, whicli muft 
be obey'd, and that (he ads with Gentlenefs, and will not be 
forced out of her Way. Thus it appears that an Art is only the 
true Knowledge of Nature, and that thofe who do not really 

Y 1 know 
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know the Natotal Fotiftdatiott oJFwhat thcyprofefe, are notAr- 
tifts. 

The more particular Ufe of this Scheme to Gardeners is, by 
direfting them to cofifider, that as every diftinft Mmal has its 
Climate and Foo^i natural to it, fb has every Pioftt an Expo/itre, 
Temper of A/rj and Soil, proper to nourifh and maintain it in a 
rightState of Health: And again, as we find fbme j^imals to 
delight in the IVaterSy ibme in open Atr, and (bme under the 
Earth 'y (b are there Ptams likewiie that have their re^)eftivc Ap- 
pointments in the WaterSy as the Lem PaJufirhy tor Duck-meztt ,• 
and in the Atr as moft fucculent Plants ; and even under the 
Earthy as the Trnffie j fo in all Plantations we make, we ought 
to oblerve what Element y SituatioHy and SoHy relates to each, if 
we would be fore of Succcfi. 

To judge rightly of the Method of treating Plants brought to 
us from fcveiral Parts of the World, I conuder three Things. 
Firft, The ^it>i/ofthe Country they grow in, which I would imi- 
tate as nc4r as poffiMe. Secondly, The Time of the Spring in 
the Country they are natural to, and as near as may be the De^ 
gree of Heat in that Time of Spring', for as every Plant has its 
appointed • Times of Reft and Growth, it would be unnatural 
to force its Growth, when Nature ordain*d its Rcpofe, or to *- 
bandon it to Repofe, when it fliould be affifted by a Warmth a- 
greeable to its own Country Spring, 

To know the Time of Spring agreeaWe to every Plant y is 
firft to learn the Latitude of the Country it grew in, and in the 
next place to conlider the Degree of Heat natural to that Ch- 
mate in the Time of its Spring. To judge of the Time of the 
Spring in every Country, is to obicrve firft in what Zone 
it lies, whether in the Torrid Zone (that is) between the 
Tropicsy or in the Temperate Zones (that is) from eacii Tropic 
to the neareft Bounds of the Frigid Zones, or from the Polar 
Circles even to the Polfs themfelves. 

The 
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The Plants which grow hetwtta the Equim^ial LfMe md, th^ 
Tropic of Cancer y or to the Northward (/. f .) towards us, we 
fiippofe to have their Spring as fbon as our Days lengthcD : And 
as the Sun conies towards us more and more, all the Places be- 
twcen that Line and the Tropic s^rp gradually cnliven'd with 
Spring. . At the fame time, while the Sun moves this way tp its 
Boundary or Tropic, which is about twenty thre« DegreesNorth 
Latitude, the Influence of it ha» its Operations on every thing 
gradually from the Tropic to the Polar Circle, and from th^t 
to the Pole it felf ; Co that if we judge of the Latitudes^ ^ they 
are gradudly placed in the Mapi, 4nd the Times and Degrees pf 
Heat progremvely movipg through them, we cannot fail of gi- 
vizig every Plant, from. any part on this (ide the Line, its Forc^ 
or Warmth at the right Seafen; and (o we muft maintain a due 
R^ard to iiich Plants as are Natives of thole Countries on the 
other fide the Line. When the Sun begins to leave us, their 
Spring is then coming forward, and every Day encreafes as much 
that way, as we on the North Side of the Line decline into ^in- 
ter; (6 that whatever Plants we have from thence, we ought to 
help at that time, as we would our own in our own Spring. 

We are moreover to remark, that as the Sun's Motion and 
great Influence is between dicTropics j and that every Year its Mo- 
tion is from South to North, and back again ; fb that Motion 
will produce two Springs every Year in each of the Countries it 
pafles over, which Spring we may judge of, by enquiring into 
the Sun's Courfe, which a common Almanack will fhew us ,* and 
then allowing about fix Weeks for the Sun's Progrefs, before it 
<!in be dired:ly over the Place we pitch upon, I fiippoie that will 
be the Time o( Spring in that Country; for when tne.5»«'s Pow- 
er is mofl violent in any Place, we find all Plants have finifh'd 
their Spring Shoot, as we obierve in England at the Time of our 
Mtdfummer, when the Sun is nearefl: to us. In the Temperate 
Zones, fiich as we have the Happiaefs to enjoy, tho* the Sui^s 

Influence 
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Influence is more moderate, yet we may obferve that the grcatefl 
Share x)f Heat only ferves to ripen our Fruits j but 'tis the gentle 
Warmth gradually encreafing which makes our Plattis vegetate, 
fuch as the Warmth in ^pr'tL 

When tkt Spring-Shoot isperfeded, and the joreat Summer- 
Heat is over, Nature begins to make a (econd Shoot ; but that 
t$!^('^i( is feldom of any great Coniequence in our Country; the 
Su*(s Heat declines, when our Plants want it to encreafe, and 
the Attempt of Vegetation proves vain. I am of Opinion, were 
we then to give tho(e (hooting Plants a convenient Shelter, and 
an additional Heat, regulated by a Thermometer, fb that it ihould 
be equal to that in the Month of j^prH, we might even bring 
tliem to bear Fruit in the Autumn Seafon. I have known feme 
Trees which, without any help, have ripen'd fbme few Frust of 
the fecond Spring, 'Tis common enougn in Strawberries, Raf- 
berries,' and Cherry-trees, efpecially if the Blojfoms of the firft 
Spring have been taken off at their firft Appearance. 

When we have confider'd the Time cdf Sprmg in the feveral 
Countries of the Earth, where we receive Plants from, we are 
next to enquire the Degrees of Heat in each of thole Places at 
the Time of their re(pe<5tive Springs, which we muft imitate as 
n^ar as pofHble ,• and I obferve, that our Midfummer Heat is. 
powerfiil enough to maintain any Plant brought us from between 
the Tropics; therefore, as we have it in our Power to give that 
degree of Heat at any time of the Year, by means of Fire, we 
may keep any Plant even from under the Line in our Conferva- 
rtories, regulated by a Thermometer at our Midfummer degree of 
Heat, which I (uppofe will agree well enough with the Spring 
:Heats in thole Countries lying between the Tropics-, and at 
the fame time I would have an Hygrometer in the fame Stove or 
Confervatory, by which we might regulate the over Moiflure or 
Damps in the Air of the Houfe. 
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I find that ia En^and our Air is generally fb temperate, or 
the PalTage from the Heat to the Cola is fb gradual, that Plants 
which naturally grOweight or nine Degrees more South than we 
arc, will grow here without any Shelter ,• but indeed they have 
this Advantage, that the Time of their Natural Springs or awor 
king from their Reft, is but a little different from the Sea/bn of 
our ^ring ,• fo that when Nature appoints them to make their 
Shoot, the Sun is coming towards us, and backs them in thei!^ 
Attempt. 

In my KalendarofGardeningWkZYCgvftn aDefignof aGreen- 
houfe or Repofitory for exetick Plants', but for the Prefervatioii 
of the moft tender Kinds, fiich as grow near the Line, there it 
no one does fo well as that contrived by the curious M onfieur Le 
Cour of Leaden, for the Production of that excellent Frutt, call'd 
the <4nan(K or P me- Apple, from whofe Model there are two or . 
three now built in Rn^and. 

But I think I have (aid enough to inform' my Reader how 
neceflary it is to ob(erve the Laws of Nature in the Prefcrva-r 
tion of created Bodies, tho' I am not infenfible that c-r 
ven the Contemplation of one created Body alone would afford 
Matter enough for a Book much larger than this Volume ; but 
my Bufinefs is rather to give a general View of Things, than t« 
enter upon Particulars with too much Freedom ; and I chufe to < 
leave the Enquiry into the more nice Parts to the Curious, who 
have Leifure and Opportunity to obferve them. 

By way of Conclufion to this Chapter, I am to take notice of 
fbme Particulars relating to Mankind, as I promised in my Chap* 
ter of ^adrupedes', fbr Man, altho' he is Lord of all, and has. 
a Power of Ordering and Governing all living Creatures, which 
relate to our Glohe, yet has he many Particulars in his Frame,, 
which bear Analogy with the Parts of thofe Creatures he is or-, 
dain'd to govern. The Harmony which Nature maintains in the . 
Generation and ProduAion of §uadrupedesy is not contradi^d- 
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in H 1 M. The Funftions of (ereral Parts ia Brutes direft them 
to perform what the (ame Parts would do in Mankind, was he 
not endow'd with Reafbn to guide him in his Anions, and over- 
rule what is brutal in him. But this is a Matter which relates 
more particularly to thofe who make it their Bufinc(s to confult 
the Health and Welfare of Men, rather than to Natural Hiftory, 
which is my prefent Subje<ft. I (hall content my felf with ob- 
lerring only tome remarkable Particulars, which are not com- 
monly taken notice of in Mankind. 

Tne Longings in Women, and the Marking of Children, are 
Subjeds which nave occafion'd Difputes among the Learned ; but 
I don't find either of thofe Cafes yet determinM, fb that I can- 
not well omit a Conjedure or two of mine relating to thofe Sub- 
3€«^. ! fuppofe, when a Woman is pregnant, there is a regular 
Circulation of Jfuices through the Bodies of both the Mother and 
:the Foetus y admitting only that the Parts of the Fcetus fobfift or 
are fuppofted by fuch fine Juices as we may (ay are diftill'd fVom 
the Blood of the Mother ^ for the Parts folly grown are undoubt- 
edly more capable of giving Paflfage to more grofs Juices than 
thofe which are in Em&rio, and in (uch a minute Body ,• and in the 
Fwtus muft be as fine as a (nbtle Vapour, almoft equal to thofe 
Spirits which nouriih the Brain <^ a rail-grown Body. 

TheFoftmh^ ksHeadfa^ form'd, and chat, as well as all the 
other Parts, is regularly (upply*d with Juices from the feveral Parts 
-of the Mother y as they arc analogous to one another j therefore, 
I ifuppc^, as the Bra/ft, both ofthe Mother and Foetm, have an 
immediate Communicatton with one another, (b I imagine the 
extraordinary Defirc of the Mother has (b immediate an Effeft on 
ifcc Bram of the FeetftSy chat it becomes diftemper'd, and confe- 
<(Uently muft affeft the Bram of the pregnant Woman, and {o 
both arc oot of order. 
S Again, i!he pregnant Woman, by touching any Part of her 

Body, wheii^'tfftroB^ De(ire of say thing reigns over her, mu^ 

have 
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have an extraordinary Power over the fame Part of the Foetus y 
and efpeciaily becaufe things fb fmall and flexible will fboner 
take an Impreflion than others that are perfe(5fced j but this by 
way of Hint to the Learned. I proceed to take notice of the fe- 
veral Kinds of Men, whofe Difference is remarkable. 
- We find five Sorts of Men ^ the Wh'tte Men, which are Eu- 
ropeans y that have Beards ^ and a (on oi Wh'tte Men in Amer't" 
ca (as I am told) that only differ from us in having no Beards, 
The third fort are the MalatoeSy which have their Skins almoft 
of a Copper Colour, fmall Eyesy and ftrait black Hair. The 
fourth Kind are the Blacks y which hsLvcJlrait black Hair: And 
the fifth are the Blacks of* Guineyy whofe Hair is curtdy like the 
Wool oi 2i Sheep y which Difference is enough to fhew us their 
Diftindtions j for, as to their Klnowledge, I fuppofe there would 
not be any great Difference, if it was poflible they could be all 
born of the fame Parents, and have the fame Education, they 
would vary no more in Underflanding than Children of the fame 
Hoqfe. 

Explanation of the Ffgures relating to this Chapter, 

PLATE XVin. 

Fig. L The Eggs taken from the Ovary of a Woman,- by Dr, 
Dougiafs. 

Fig. II. An Human Foetus before ^ickening j taken from the 
Royal Society. 

Fig. III. An Human Foetus after ^ickening; taken from the 

Royal Society. 
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PLATE XIX. 

Fig. I. A Skeleton of a Man, whereby the Difference in the 
Ofteology in the Man and other Creatures y may he ohferv'd. 

Fig. II. The Skeleton of a Monkey, /hewing the Difference 
between that and Mankind. 






CHAP. XV. 
An Account of fuch Lands in Engknd as are Jiiled 
B A R R £ N9 mtbfome Propofitions tending to their 
Improvement^ andjbme Remarks relating toFisH- 
Ponds. 

IN my New Improvements of Planting, &fc. I have en- 
deavour'd to excite our Englijh Nobility to planting of Tim- 
ber, as well for the Ufe of their own Families, as for the pub- 
lick Good-;, and iince I find tho^ Papers have not been disagree- 
able to the Publick, I am the more ready to publifli what I have 
fince obferv'd in the Culture of profitable Trees, and the Method 
of Improving what we now call Barren Lands. I have often 
iticw*d our dtifolate Forrtfis, and barren Plains with an Eye of 
Pky, confidcring how much we were at the fame time behold- 
en to diftant Nations for thofc Commodities, which might with 
Eafe be cultivated in our own Country, and which might turn to 
great Profit to our felves, and fecure us. from the Ailaults of pre- 
sumptuous Neighbours. 

In my Travels about Englandy I obferv'd that we have three 
forts of Soil, which generally are counted unprofitable, fuch as 
ijeflth Gromdy Chalky Hills and Plains, and that which affords 
only what is call'd dead Sand. Some of the Forejls indeed yield 

good 
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good profitable Land for Corn and Pajiure, and hare formerly 
born valuable Burthens of Trees ^ as have alfo fbme Grounds 
belonging to private Gentlemen, from whence, upon Emer- 
gencies, has been reap'd confiderable Crops of Tintber, whofe 
Price has even over-ballanced the Worth of the Ground it crew 
upon. And we have many late Inftanccs of Eftates which have 
been fold, where, ii^ a few Years afterwards, the Ttrftber grow^ 
ing upon them was fold for more Money than was given for 
the whole Purchafe of the Land, In my former Works upon 
this Head, I hare rated Land for Timber at five Shillings an A- 
ere ; but the Ground I ihalt treat of in this Chapter is foch, as is 
in very little Efteem. The firft I ftiall take notice of are the 
Heaths in England, which at prefent foarcely yield Food enough * 
for Sheep, and are of no other Ufe. This fort of Land, which 
is generally fandy, and in which commonly we find abundance 
of morafs Ground, I advifo to be cultivated for the propagating 
oi Firr-Trees, which are of very quick Growth, ufml, and a- 
gree well with foch Land, We have fome Inftances of this fort 
of Land cultivated in this manner in our own Nation ; but itt 
Germany, and fome of the North Parts of Europe, we find whole 
Forefis of Firrs growing in this kind oiSo'd. At the Earl oli Al- 
resford's, near Guilford \n Surrey, we have an Example of the 
good Thriving of thefe Trees upon a Hill of common ff^htte 
Sand, in wbioi one could hardly exped the Jeaft /^<?^^/<?^/(? Qua- 
lity,- and, if I am informed right, the 7r^« now growing at that 
Place have not been planted there quite thirty Y«ars, altho' they 
are now about forty Foot high ; but it is to be obforved, that 
they are bardly^ fix Foot afiinder, which may be the Occafion of 
their extraordinary Heighth, and the Clearnefi of their Stdlhs, 
without Knots. The Experience I have had of this Tree, e/pc- 
ciaily the Scotch firr, teaches me, that it thrives better raifod 
from Seed upon the Spot where it is defignc^.^ ttmain, than if 
it is trafffplanced. ' "W 
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To make a Seminary of thefe Trees, we gather the Cones^ or 
Fruit of them in September, even while their Afw^partakes yet of a 
Green Colour j for thofe Cones which are already cracked and o- 
peoed produce little or no good Seed. The Cones being thus 
;athered, we lay them in a dry Place during the Winter, and a- 
rout February either expofe them to the Sun till they crack and 
open, or elfe put them in fome VefTel into an Oven after the 
great Heat is gone off, by either of thefe ways we come at the 
Seed without difficulty, as I have tried with good Succeis ,♦ tho* 
fbme have been apt to fiifped, that thole Cones and Seeds which 
are opened by the Heat of an Oven, would be too much dried to 
vegetate or spring in the Ground: When thefe Seeds are well 
cleaned, we fbw them thin in Beds, covering them about half 
an Inch deep with fine Earth, and in a Month's time they come 
up J but we mud have great Care at their firft Appearance to 
prcferve them from Snails, which are dieir greatelt Enemies : 
The fame Summer they fhoot hardly more than an Inch, and as 
their Roots lie very near the Surface, it is advifable to fift Sand 
over the Beds near half an Inch thick, about September, to 
keep them fleddy, and prevent the Frofk from turning them 
out of the Ground The fecond Year they make Plants of a- 
bout four Inches high, and if they were to remain in the fame 
Bed the third Year, they would be near a Foot taller,* but I hold 
it much better, if any of them are to be removed, th^t it fhould 
be done when they are two Years old, and even then with ex- 
traordinary Care, laying them in a Barrow or Cafe of Earth, to 
be tranfborted to the Place appointed for the great Plantation ; 
and obferve, that we do not take them out of this Earth, till the 
very Inilant, if pofHble, that we are to place them in the Station 
where they are ever after to remain -, for a little Air dries and fhrinks 
the Coat of their Roots, and their Parenchymous Parts j fb that 
they remain for. a time without the Power of Growth, and per- 
haps roc or grow difteitipered by a Scagoation of the Juices. In 

this 
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this Plantation I would not advife them to be fet more than fix 
Foot a-part, which would be a means, as 1 have oblerved before, 
of their growing ftrait and tall, unlefs indeed we would run tht 
Hazard of tranQ>lanting (bme of them a fecond time, and then 
the Diftance between them need not be above three Foot, which 
would yet contribute Co much the more to their alpiring anddifj- 
right Growth, during their juvenile 3tate j they might remain in 
this manner about five or fix Years/ and then it would be high 
time to draw every other Tree to make room for the reft. The 
Method which has been ufed for tranfplanting Firr-Trees of this 
Age, and even fbme Years beyond it, with good Succels, was in- 
vented and firft pra<5fci(ed by the honourable James Johnfton of 
Twittenham^ Eiqj who about Mtdfummer tranlplantcd (bme of 
thefe Trees above twenty Foot high, in a Preparation of Earth 
and Water y of the Confiftency of a thin Mud^ filling it up with 
fine Earthy till the Root of the Tree was firmly fettled in it, by 
this Means the Trees^ fo planted, had made Shoots on their Tops 
above a Foot long the following Year, before the others 
which remained in the Nurfery had even began to fhoot. 

In my Chapter q( f^egetahlts I have taken notice of a new in- 
vented Method of tranfplanting Trees with Safety, by means of 
a Vegetable Mummyy or Compofitions of Pitch, Bees-fVax, 
Turpentine, and fiich like ^ and I believe it would be of no finall 
Ufe in this Cafe, efpecially if we were to tranfport Trees to any 
great diftance. The anointing the Roots wim fiich Preparati- 
ons, and efpecially thofe Parts where they have been cut or 
wounded, would keep them from drying, or fhrinking up by 
the Air or Sun, and even contribute fomewhat to their Growths 
For the Firr, indeed, I rather recommend the anointing the 
Roots with Turpentine alone, or elfe mix'd with Taltow, which 
might eafily be done with.a.Brufh when it was warm; for the 
Turpentine I i^ppofe cannot fail of giving fome Nourifhment to 
the Tree which naturaliy p;coduces it. ,An4 the ^<«/ of Animals 
' '■' ' '" ' '■ ■' is 
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is generally allow'd to aflift Fegetattony as I have bblerv*d in my 
Chapter of Vegetables^ where I recommend the Ufe of Soap^ 
Sec. to anoint the Roots oi Vegetables^ which fee. 

The Scotch Ftrr and P'ittaper are what I chiefly would advile 
to be planted iotttmbery in Sandy and Heathy Ground , as they 
are both able to maintain theinfelves in Variety of Seafbns. I 
have feen of both thefe Kinds, that have yielded profitable Tiny- 
ber for Plank or Boards in forty Years from the ^tting, as 
the People now living have alfured me, that faw them planted and 
railed from Seeds. A Gentleman of Devonjhire has now many 
of them growing upon a red Rocky where they thrive exceeding- 
ly j fb that the Hills in Darbyjhirey and fiich others as are Rocky 
like them, need not defpair of bearing one time or other this 
profitable Burden. But leaft forty Years fliould be counted too 
much time to wait, without receiving any Advantage, let us 
confider the Ground was before the Plantation good for little or 
nothing ,* and in half the mentioned Space, the Plants which 
may be drawn out to thin the reft will be fit for Scaffolding, or 
fome other Ufes j and all this time the growing Trees are en- 
creafing in» their Value, without any Expence or Labour, more 
than the firft Charge. 

But as Heath Ground is the Soil 1 propofe for (uch Plantations, 
and is for the raoft part in Common, it will be difficult to en- 
clofe h. 1 think, noweyer, the beft Method to overcome that 
Difficulty, would be to (ummoa the Poor of the Parifh, who 
have chiefly the Right of Commontng, and parcel fuch Land 
m as many Lots as there are Peribns who can juftly claim a 
Right to it J and then the Choice among them, of the refpedtivc 
Parcels oiLandy to be made by balloting, or etfe kt them chufe 
accordiflig to their Seniority, or the Length of Time that each 
of them or their Families have been Inhabitants of the Parifh^ 
by this Means every oae of thefe poor People would fmd matter 
of Employment, and become Poi^ori of Landy which they 

might 
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miglit juftiy call their ovra, and thereby have Encour^emeot to 
coltlvate and improve k ; Thefe People ftill being tributary to 
the Lord of the Manor, in proportion to the Value of iiich 
Lands as they hold, and to be obliged alfb to plant a certain 
Number of luch Trees for Ttmber as the Lattd will beft nouriih. 
'Tis my Opinion, that many of our Poor, which at prefcnt are 
trbublefome and expenflve, may by this Method be rendred uleful 
to the PuWick, and live in a contented State, enjoying every Man 
his own Right, without Encroachment from his Neighbours, or 
being fubjeft, as the Commoners now are, to have the Benefit 
run only into a few Hands, while perhaps thofe who have 
the greateft Right, have hardly Pafture enough for half a 
Dozen Sheep ^ when others find Subfiftance for two or three 
hundred. 

Another way, which might tend to the Improvement and 
propagating of Timber y would be by obligating every Tenant at 
the renewing of his Leaie, to plant certain Numbers of Trees at 
his own Expence. Where any confiderable Plantation happens 
to be made, I wonld advife a Stone to be fet up, with an In- 
icription, intimating the Year, the Seafbn, andby whom plant- 
ed, that it might be an I^tHtUi^on to futiHre Ages how long (uch 
Trees have been growing, to produce the Sum they may then be 
fold for, and inform the Poflofor of the Pcrfon's Name, who fo 
wifely had the Forefiglu: to provide for him. 

The other fort of GroOHdj which next &II5 under my Confi- 
deration, is the Chalky fuch as we obfcrve, for the moft part, on 
Salisbury Flatly and the wajQs Grounds abovA New-Market ^ and 
I much wonder, confiderin^ the great Scarcity of Timber and 
Fire Wood in thofo Cottdwies, that no one has yet began any 
Plantation thereabouts, e^cially fince we have fo many Inilan- 
ces c^ Hills and L^nds of the (ame kind q( Chalk in Berkjhirey 
Oxfdrdfhtrey Buckinghamfhire^ &c. which are covcr'd with 
ftatcly TreifSy as well for Timber as Fire Wood. We there 

find 
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find the Beech is natural to that kind ofSbil: and in fb'mePla- 
ces the Etigl'ifh Chefnut thrives pretty well, and the O^^t indiffe- 
rently J but the Wallnut rejoyces in that Soil, if it has any tole- 
rable Shelter. I would recommend therefore to Kuch Gentlemen 
as have Eftates about Salisbury and New-I^drketj to take the 
■ Hills and Chalky Grounds of Berkjhire^ &c. for f hdr Example, 
and cultivate their Lands, which are of the fame kind, after the 
iame manner j fo that in time they might fave the^Expettce'ind 
Trouble which they are now at, in fending m^ny !(lil6s for thieir 
Firing zxidTintber. ' ^ ■■■■•' ■ 

The Beech y which is a Lover of this Soil, gro^s much quick- 
er in it than in fbme Lands which are counted much richer, 
and is raifed from the Maft without any difficulty, carrying this 
Conveniency along with it, that the Seed does not come up till 
the fecond Yearj fb that upon the firfl plowing of ribe Ground 

• we may fbw the Beech-mafi, and fbme kind of Grain at the fame 
time, and reap a profitable Crop ofCorn before the young Beech 
appears, to bear the Expence we have been at in laying up the 

-Ground. In twelve or fourteen Years we may begin to reap 
fbme Advantage firom this new fVeod, by cutting and thinning 
fiich of it as is fit for Fireing. If we had a hundred Acres plant- 
ed in this manner, we might cut about an eighth part at oiie time, 
and at that rate have a continued Supply from Year to Year ,* the 
firfl growing up by th^t time we have cut the laft; and the lafl 
renewing it felt again by that time the other feven Parcels have 

, had their fecond Cutting. 

The Englijh Chefnut is likewife a very profitable Treei and 
tho' Lhave ahready mcntion'd it in my New Ithprovetnems of 
Plamingy &c. yet I cannot help taking notice of the extraordi- 
nary Bulk that Tree will grow to. Mr. Greening, a very inge- 
nious Nurlery Man at Brentford,, tells me, that at the Seat of the 
Lord Ducie at Tartworth in Gloucefierjhire, there is noW' grow- 
ing an Englijb Chefnta, which, he meafured^ and fbwS the 
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Gitt fifty one Foot about, fix Foot above Ground; this Tree 
divides it (elf at the Crown into three Limbsy one of which he 
meafored twenty eight Foot and a half in the Girty five Foot a- 
bove the Crown of the Tree^ which extraordinary Mealure of the 
Ljmb only, is almoft equal to the bigeft Oak in England, He 
obferved that the Soil was a (oft Cla^, fbmewhat Loomy, and 
the Situation on the North- Weft Side of a H'tll: This Tree^ he 
tells me, was mentioned in a Book dedicated to King ^^y^^, and 
was then ftilcd the Great or Old Chefnut Tree at Tartworfh; Co 
that it is fuppoicd it muft be now above a thoufand Years old. 
At the fanac Seat, . wear the Place where this wonderfiil Tree now 
grows, my Lord ikfcie told him he lately cut down an Elm, 
put of whofe Limbs were made a hundred Pair of Stocks for Cart- 
Wheels, and whofe Body alone was fold for two and twenty 
Guineas upon the Spot ; from whence we may learn how much 
a Loomy Soil contributes to the Growth of Trees of this 
fort. 

In Marjby wet Grounds the OJtery Alder, and Arbeel, turn 
to good Account ; and may every one of them be raifed fi-om 
CutimgSy or Truncheons fet in the Ground, (as I have direded in 
my Book of Gardening) even tho' it be covered two or three 
Foot deep with Water j efpecially the OJier and the Alder would 
in time, by the matting or entangling of their Roots, and con- 
tinued Fall of their Leaves, bring it to fojid Ground ^ but Water 
in fome Cafes is as profitable as the Land it felf, as I ftiall ob- 
ferve by and by j in the mean time let me advife, that where 
Banks are neceflary to keep Land from the overflowing of adja- 
cent Bjfuers or Lakes, there is no way of making them fo folid 
and lafting, as by backing them well with Stakes of Willows, 
which ftrike Root without any Trouble, and intermix with one 
another in foch a manner, that in a few Years only they become 
as one Body. 

A a But 
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But I come now to fpeak of FiJh-PQnds, and to mention (bme 
pblervations concerning the Number of Ft/h, which a certain 
Quantity of ^tfi^r will maintain. It has been (^(enred, that 
every kind of Ftjh requires a certain Depth of fVattr to main- 
tain it' {elf in; the (mailer forts delighting and thriving in (hal- 
lower Waters than the greater j and thefc Witters are more or 
lei^ nourifhing to fbme Ftjh^ as they pais through difierent Strm" 
ta, or. Beds of Earth, every kind of Earth giving '\n&7h§Bm'» to 
the Raters iiafling through it, or joining with it*' ^ Tiic^ moft 
nouriihiog Waters iot Carp, are fuch as aro'lbdodjn Heathy 
Qroundsy which are commonly of a Satidy SeH; snd if it k pof- 
fjbie to chufe the Situation of a Pofti^, it is fltnoted much better 
to have it near the bottom oi Hills , that upon the Fall of great 
Rains may wafh down Infers, and other nourifliable Matter in- 
to it ; and if it could be contrived, the Water ihoutd be always 
current through it; where this happens, the &nAe Fund :of Wa- 
ter will maintain one third more of FtJh than it would do^ if k 
tyas oply a ftill Water, In the making of a Pmh/, we ought to 
contrive, that it may have ail degrees of D^h as far as fn^oot \ 
for if the FtJh happen to breed in \t, tbeyoong /r)f m Spawn 
mull have {hallow Water to live and fwim in ,* and the SpOfmnxt 
(elf, while it is in the Egg, would be unfrukfiil, was it to -lie in 
deep Water. Again, as the young FtJh grow bigger, they 
change their Station more and more towards the Deep, till they 
become of a fit Size to breed and produce others. It lis rarely 
known , that in a good breeding Pond the FtJh ever come to be 
very large,- for the Number of them become fb great, that they 
over-ftock the Water, and are fbaitned for Food. • I have been 
told, that where the fhalloweft part of a P»nd is about two Foot' 
in Water, that neither Carp, Pike, Tench, or Perch, will breed 
io it, becaufe it is too deep ^r the Spawn to hatch, if the FtJh 
fhould be endined to lay any, ana in fiich Places an ingenf- 
ous Gentleman obferves tne FtJh grow very large, and thrive a- 

pace. 
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pace, if they were at firft rightly proportiori'd to theQtiantityof 
tVatety and put in at a richt Age. Aa Acre olfVatery ' he tells 
me, (ifsdlthe Parts of the P<>W, one with another, meafure 
three Foot deep) may well enough bear nf ftety Brace ; of Carps ^ 
which is about a Rod of Water to each F*Pb ,- or elfe, a^s he ob- 
fervcs, eighty Eracd o( Carps and twenty Brace of ThHchy and fo 
ifi propoctioa for every ten Brace of Carp wantihg, he allo^i^ 
twenty Brace of Tench, Thefe F$/hi he fuppofes, delight to be 
together ;' and remarks, that the v'tfims Matter upon the Bodies 
of the 7tf»ri&is-often ierviceable to fiich Carp has nave by Acci- 
dent been woonded. It is found by Bstperience, that both thefe 
Kinds x£FtJh thrive much bett^ in old Fmdsy than thdfe that 
have been ^nicwiy made; and he gives this Re^n for it, Th^ 
in a Poflr^newty cot or dug^, the Water is not all of one piec^^ 
or partaking oTthe (ame Qualities, which it muft have iufficient 
Time to draw from the Earth, and' cittulate through, or mix 
with every part alike of the ^<:0i?fi for he holds it ai a Miii^ 
ins^ that t^ never th nve ^ch hatf^ any Change of Watefy 
alter tbey ace om Yesr» dd, dod diereforc always ftocks h^ 
Fondt with Store oi the Second Year. To experience this, h^ 
told me, that in oxitPond\it put in at the fame timeCWmofthi 
fecond Year, fbme of the fourth Year, and (bme of eight Years 
old, marking thole of the two laft Age: Five Years afterwards 
he drfcw the Pondy and found that the young Ftjh of the fecond 
Year were much larger than any of the others j which happen'd, 
as I fiippofe, for the fame Reafbn that young Plants are more 
eafily tranfplanted, and thrive much better, than elder Plants 
that have flood long enough in a Soil to be naturalized to it j or 
that People, that have been bred up from their Infancy, and a 
long time breathed their Native Aire, grow fickly upon changing 
it J jull fo does the changing oi Fijh from ont Water to another 
alter thefr Conftimtion. 'Tis likewife obfervable, that a Plan- 
tation of Trees too near a Pondi^ apt to infed the M^ater with 
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its falling Leaves ,- but, on the other hand, Shelter is neceflary, 
and is much the beft, avit cofifilj? oi Her^t and PlaHts which 
naturally grow in th.t fVaterSy fuch as Water-LtlUes, Pond- 
Wfefisy ^^^Mff^y which i>Feed and :aibrda,great I^uosber of 
Jnfed^S(^x ih?.F^ to feed upon, and help to ^oard them from 
the tdb great Heats of the Sun -, but chiefly I ani told th/dkWeeds 
'Jtre'ulefut to Pikes iaid Perch, and that they are, better ie4>^^> 
^apd mqgh lla^ger in fiich Ponds, than where they h^v^ Qply a 
. caked fV0er, The Pike being a Fijh of Prey, will adoiit of 
no fj/h to abide with it but the Perch, and th^t only ^vbids the 
voracious Appetite of the Pike, by means of the thomy fiffns on 
its Back. In thefe Ponds however it is commonly pra^iied to 
fling in. a Parcel of Roach for the Food of the Jdch}, aqd I 
knew a Gentleman, that thought it worth his while td^^i^sclc His 
Pike-Ponds with Frogs for the fame Ule. Thefe, as well as the 
Carp and Tench, may be fed with Blood and Bran mixt toge- 
^er, Raipiogs of Bread, orthe Entrails of /<?«'/ or '•S'i&f^V iand 
,if they are regularly ofed to be fed fb this way, at aconfbtntHoucr 
;and Place of the Pottd, they will in afliort time become nndaunt' 
cd, . and feed bdore us, which is all I fhall fay at this time rela- 
ting to Pond-Fijh, 



K m 




CHAP. 



. W P B, JC SrOf N A T U. R E, lj8, 1 



CHAP. XVI. 



^ .' 



t - "I 



f: 




Of the moft curiom Gardens in Europe) {e^ 
ciaUy in Britain) and 'what may beUarmpartticit 
larfyjrom them ; with fome Remarks and, M^fie, 
fiments relating to the Improvement ^ Fruit- 

.Trees and Flow.ers, never before 
puhlick, 

BESIDES the kineceat Divernon which is fouod in a Gair- 
den^ by cultivating many of the greateft Beauties of the 
Creation, Mankind may gain immediate Advantage, by reab- 
ing the Fruit of his Labours. The Health of the Body is more- 
over maintain'^ or encouraged, if we give our helping Hand td- 
wards the propagating of yegetabks. A gentle Exercife in a 
frefli Air, where the Mind is engaged witn variety of natural 
Objeds, contributes to Content j and it is no new Obfcrvation, 
that the Trouble of the Mind wears and deftroys the Cdhftitti- 
tion even of the moft healthful Body. All kinds of Gardens conv 
tribute to Health j but every one is not equally advantageous, or 
profitable. There are Gardens of Grandeur and Recreation^ 
wch as thofe of the inimitable i^f/2?//«, thofe ztMarU ani.Tria^ 
non, belonging to the King af France ^ and in England^ the 
Royal Gardens at Kenfm^oHy regulated by Mr. W'tfe^ afford as 
many agreeable Varieties as any in Europe y where the Situation 
is flat, and the Command of Water is wanting. The Gardens 
at Kenjington have not indeed the Extent of thofe which I men- 
tion in Prance, nor had the Diredor of them the Happinefs to 
inake them all at onetime, but was content with giving now and 
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- a Beauty as Occafion ofFer'd. . The Irregularities which I remem- 
ber were in the Ground, when he took the laft part of them in 
hand, has particularly fignalized his Judgment ^ io chat we 2xt 
led to an Imagination o£ the Beauties that would have appeared 
in them, if they had ftill been more irregular when he undertook 

them. 

The Koy A Gardens at Hamptm-Courty under his Care and 
Diredion, are famous for the Variety of exot'tck P latin brought 
from moft Parts of the World, but more efpecially for the health- 
ful Condition of them, and exa^ Symetry in the difpofing them 
in their (everal Confervatories j and it is here that we hare Ex- 
ample of 0r«»^^-7rtf« bearing plenty of /ra//, in as great Per- 
fedion as we can defire,. which furpaffes what I find at Verfatles ; 
fb that we may judge how much the Skill ^i a DiriAot « heccf^ 
fary to contrive andraanage in fiich a Cafe j . for tho* the Trees 
at Verfatles are extraordinary l^ge^, flud in.greac Ntimb^rs, they 
were without /'m/ whei^ I was there; fo chat 1 caoinot ehot^n 
commend the fngenuicy cf Mr. Atcber, who is' the prefent Mi- 
ni^er at HampfoH-CourtvtLdef Mr. fPi/e. 

The Verfatles Gardens^ as they are of vaft Extent, and have 
cod fiich Sums as perhaps dO CounCty in Europe is worth,-' fo it 
would be of little U/e to defcribe. their Particulars j btif in gene- 
ral we may fay this of them, that their Order and Contrivance 
has been as well Poetically as Mathematically fl:udy*d, each re- 
(pe<Sb([te Part has a juft Proportion with theHifttfry reprefented 
in Statues and Water which it eontains^ fo that we never obferve 
too many, or too few Statues, or more or lefs Wafeif than the I- 
magination can exped, and fo near Nature is the Artful Contri- 
vance of thefe Gardens^ that we are led with Expedation and 
Defire throughput the whole j but we muft ftill obferve, that in" 
this Wonder of a Garden there is neither Grafs-^oxV nor Gra- 
vel, nor the. beautiful Ornaments of variegated HdllieSy which is 
the Glory, of the Englifb Gardens, 

Was 



-f . 



:^ 



■»>. 



Works of Nature. i^^ 

Was I to give a particolar Dcfcription of our Ettgli/h Gardem 
forPleafiire, which the Curious, among our Nobility and Gen- 
try, have brought to Order j a large Volume would not contain 
their Account. Some arc happy in their Situation for Ci?/c^^<?^ and 
Jet d' earn I others have their Beauties in agreeable Prolpefts j and 
(b likewife was I to defcribe the Gardens of Particulars in trance y 
we fhould find them abound in natural Beauties, and only want- 
ing of jchofe Ornaments in which we exceed moft other Parts of 
Europe f y'lZy Grafs y Gravely and Variety of hardy £?;^f^^ffw. 
Again, the Gardens in Holland have very different Appearances 
aiid Modes from thofe in England iXkd France ^ the Holland Gar^ 
dens are not indeed without Water, but it is comtnonly fiich as is 
of no Ufe either for Water-works, or common Service to the 
Plants 'y for ^e Country \& level, and the 6<9ff<f/ Water commonly 
(alt or brackifh, (b that I have often feen Boat-loads of frefh Wa- 
tss brought from a great Diftance ; but the Canals which en- 
compafs and bound the Gardens have a very good EfFcd, be- 
ing affifled with the Ornaments oi China , and gilt Pots and Va- 
fes, with Statues, and Arbours or Cabinets of Latice Work, which 
together afiR>rd an agreeable Pro^>ed; ,• but Hollandy no more 
than Francey polTeffe the Beauties of fine Grafs-Turf, or Gra- 
vely or the Ornament of our EngUJh Evergreens -y nor indeed is 
the Soil fb natural to molt Herbs of the Khchen-Garden, as it is 
generally in England} which one may eafily oblcrve, b^qpapa-" 
ring the Produce of one with the other j but for balbous ''Roots 
we find it to produce Wonders, which has given me occafion to 
confider the Nature of that Earth more particularly j it is com- 
pofed of fine Sea Sand, with a Mixture of Turf or peat Earth, 
which feems to be two Thirds of the former, and one of the lat- 
ter j and the BeneHt of this kind of Soil in propagating bulbous 
RoofSy has made the Hollanders famous, efpecially in Tulips. 

Lately I have obierv*d, that our Heath Groufpdsy wnich is 
mof^ like the Holland Soil, yields very good Sitffiron, and even 
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produces a better Crop thaa the Chalky Soil about Saffron Wal- 
derii upon the latter, an Acre of Ground,- in its full Strength, 
brings ^out twelve Pounds o^ Saffron in a Seafbn j bitt the Saf- 
fron Roots in the Heath Ground bring more Flowers^ about one 
fixthpart. *Tis to be noted, that all t\\Q Saffron Grounds ztt fiil>ied: 
to be deftroy'd by Hares, and therefore are enclofed with .£^<jfif^j; 
Atid again, the Second or ihird Years of plandog thoie Roofs 
give 'the greateft Crops ; for they muft be feparated or traofpLmt* 
ed after the third Year's bearing, or eUe diey produce little, fiuc 
to* proceed. ' 

' The profitable Ctfri!^;/^ are of three Kinds; fird:, thofe culti^ 
vated ftw Kitchen Ufes j fecondly, the Nurferies for Improve- 
ment oi Timber, Fruity 8cc. and thofe which are difpoied for 
theUfeofPhyfick, and ncthcSemtnaries said Nur/eries of exotick 
Plants. 

■ The firfl:, which are Kitchen Gardens, and exceed all the other 
Gardens in Europe for wholefbme Produce, and Vmccf of Herhs, 
are thofe at tht Neat-Hou/es ntzxTmtk-fields, f^eflminftet,^hich 
abound in Salads, early Qtcumbers, Colliflowers, Melons, Winter 
AJpara^s, and almofl every Herb fitting the Table j and I think 
thereisBo where fb good a School for a Kitchen Gardener as 
this Place j tho' ^8^/^ry?<7 afibrds the largefl namral AJparagus, 
and the earliefl: Cabbages, Again, the Gardens about Ham- 
merfm'ttk are as ^rnous for Strawberries, Rasberries, Currants, 
Goosiirries, and fiich like; and if early Fruit is ot^r Defire, Mr. 
Millefs at North-End, near the fame Place, afibrds us Cher- 
ries, Apricocks, and Curiodties of thofe Kinds, fbme Months 
before the Natural Seafon. I could mention feveral particular 
Gardens about London, where I've found an Excellency in the Gar- 
deners belonging to them; but as there are Accidents which 
happen every Day that may occafion the Removal of the.;Ar- 
tifls from thofe Places, it will be of little Ufe to name them in 
xhis VV ork, .bat rather take notice of the Famous among them 
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xa fome odier Trfacifci where I m4y b^Yc ft bet^r Opportanity 
oJF (kxdos 6)(th their ieve^^. Merit). 

The Frewh in their Kitcheii G|u:<kcia PTo^^lgtte Mi^catm 
to large Q^aotitie^; aad ip4e^ shorn P^r/^ the Gardens are 
chiefly employ'd in this way, fi^ that the Mark^ are pkotifbl-F 
ly ftored with them at ^ Sea(q^ in the Ye^r s and I ha¥e bf^ea 
WQoder'd^ tha( yet ixoqe of owr ^ffg6/k Gdxdsnisn take up that 
Boiioeisy ' cppiiwring the Frofit whidsi wonld accrue to them 
$^om (nch ao Undertaking ; If th^y are ftiU withoat Koowi^ga 
of the Method of raifing them, th^ may (ee the Direftioa ia. 
the iecood Chapter of this. Work. Fw the reft of the ftmch 
Kitchen Gardemi th^ hay« little more than fier&t €at Soup 
and SaladS) almoft like tho^ in Holland- . 

The nCTt Ckgrei of Q«r4em for Profit, are the Nur(ei:ie$ of 
Foreft-^Tioiber and Frw^-Trees ; the chi^ for the firft fort, are 
thoie about Ifikworthy Twtittnh^imy and Bur^mfardy which a- 
hound in dio^ neceifary and oiefiU Onrnmodities. Mr. P(trktr 
^ Suand 9*^ fbe Gr(fHy ^nd Mr. Gr^ett o( Br^nffard, raifeyearT 
ly ¥aft lumbers of every kind of Tref, which is proper for the 
Improveqient of Land. Nor are the Gardeners of this Nation 
Id^ curions in cultivating of Frtdf-Tr^s $ io that I efteem thj& 
CoUedions we have now in England to exceed all the Nurieries 
in Europe y for profitable and ufeful Varieties ; particularly that 
curious Gardfi» oli Mr. Thomas Fakcbild at Hoxian, where I find 
the greateft Golle&ion of ^rwfs that I have yet ieen, and lb re* 
gularly di(po(ed, both for Order ia time of ripening and good 
pruning of the (everal Kinds, that I do not know any Perfbn in 
EuroM to excel him in that particular ; and in other Things he 
is no lefs happy in his Choice of fiich Curioficies^ as a good 
Judgment and univerfal Correfpondence can procnre. . 

The curious Mr. Grffn ftt B»fntf^rd has alio figoalized him- 
felf in the Culture of fomf ff^tHy and particHlarly the Pruning 
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aocl Ordering of Ffgs^ which are by his Method much forwarder, 
and in greater Quantity than I obfcrve dfewhcre in England} he 
has alio cultivated viEfpaRer the Bmxelles AbricotSy which a^ords 
ar profitable Crop; but yet in the mod perfe^ Gardens which I 
have obferv'd in England^ I am furprifed that I have not found 
any Variety of FtgSy exceeding the old Set of the Blue Fsg^ the 
Early White y the Long WbttCy and one other Kind; for if we 
pa& but over td France y we find at leail; fifty difierent forts of 
mtgiy which afford as much Variety to the Taflb, as the Peaches 
or Pears we have upon our Lifts. There is one Memorandum I 
cannot avoid inferring in this Place, relating to the difeent 
Kinds of Fruity which at preJient croud the Nurferies ; were we 
to take all the forts we have Names for, we fhould defpife the 
greater part ; ^d I believe, from what I have obferv'd abroad, 
that there are no better Fruits there than we have already among 
us, becaufe I find little difibence between the Lifb of our Nur- 
f^ies, and the French Lifb that are fent over every Year firom 
Orleans. For my own part, I have remarked, that in Devorn 
fhirCy Hereford/hire y ^nd fbme other Parts oi Englandy the 
Seedling Plants rais'd from the Kernels of Pearsy Applesy &c. con- 
tinually aflFord Varieties of /r«//, very di£S:rent from what we 
gather from thole Plants we had the S^ed from. My curious 
Friend, Samuel Remardfony Efcjj of Hillingdeny near Uxhr'uigey 
has likewife raifed feveral new Kinds of Peaches 9tid Grapes from 
the Stones or Kernels i fb that I fee little Necd&ty for feeking 
cut Varieties (^Fruits in foreign Countries. - 

The third fort of profitable Garden is the Phyfick Gardeny 
where, befides the Collc<3tion of Herbs uled in Medicine, we 
commonly find fbme Variety of fiich exotick Rarities from the 
hotter Climates, as afibrd the Curious fufficient matter of Admi-. 
ration, lihtfitit Garden of this kind that I have yetieen, is 
*that at Anfierdosn^ which altho' it is not of great Extent, yet 
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It afibr^s the greateft Choice of valuable Herh and Plants y a*- 
greeable to its Defign, of any. Garden in Europe. The Me* 
thod of it is the Claffing of Plants in feveral Beds appointed for 
that purpo(e ; upon which, the famous Profellbrs, Drs; CpmelUn^ 
and Uuy/hy read to the Citizens twice every Week ,• the . firft; 
upon thole which are Exotick, and the latter on the Lhfnefiicks^ 
The Governours of this Garden are the Chie^ of the City, who 
have a Delight in making it a Nurfery of fuch Plants,'^ th^ 
Trade of their Country will give them leave to tranfport fronii 
the Eaji to the fVefi Indies, An Inftance of which is, that in 
the Year 1714, when I was there, they rais'd a conliderable 
Number of Coffee Trees from Seeds^ which ripen'd at Amfierdam 
upon two Plants that they firft fent from Africa to Batavia, 
and from thence to Holland^ from whence they tranfported 
them to Surinam and Cura/au, fnppofing they might one Day 
bring forth profitable Crops that would yield Advantage to theif 
Country; for thefe Places are Co fituate, that the Voyage to theni-. 
is not a fourth of that to the Eaft Indies, or a third to the Afri^ 
can Coaft, where Coffee grows : and if ever the Dutch fhoald . 
lofe the Eaftern Coffee Trade, or their Eafi Indian Plantations, . 
I cxpeA that Drug will be chiefly brought to us from the fFtfi 
Indies y where the Hollanders have planted it. 'Tis^o the..^^^ 
flerdam Phyfick G«r<3fe» I owe the greateft Part of that Col- 
ledion of Curiofities which lonceglory'd in ; and to judge frons 
what Gardens I have feen in Europe of this Order, I muft do the 
Amfierdam Garden the Jultice to own, that it exceeds all others > 
in Variety of Curious and Ufefiil Plants, from every Quarter of, 
the World. 

The next to the Amfierdam Garden, is the Ro^al Garden2X 
Paris, where we may obfcrve the Medicinal Plants ranged in 
cxa<St Order, by the learned Dr. Anto'me dejujjieu, the King's 
Profeflbr of Botany, We find there Ukewife a good Collection 
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o£Ex^ck Carioticies difpoied after a good itiaat^, . aad tnana- 
gcd with ezcellent Skill ; from whence I like\rife drew feveraH 
/'/^xii/x th^c had not been fcen before ia £»^/d»<9( 

The Phyiick Garden at Ltfdm is what we inay admire in 
the ocxt place, for its ^ood Order, and Variety of foreign 
Plants^ ortder the DircAion of the celebrated Dr. Boorbave, It 
as here I have found the greateft Qpantity of that cxtraordin^ 
JeJpaiKt'tjfe of Araii*, \mofe -Fhwef^ excel ail others iti their 
Odour. 

AmoBg the Foreign Phyfick GardfnSy I might yet mention 
that at Ptfs in Itahy, and the Gardens at Florence belonging to 
the Grand- Duke of Tttfcofvy ,• from whence, by his Royal High- 
xieis's Direftion, I have receiv'd valuable Prefcnis of choice 
PkifOSf rarely to be found in other Ettropean Gardens, 

In Bnuuny our regtdar Phyfick G^r/^i are not al)ove three ia 
Dumbei* ; the beft oi which is that at Chelfeay belonging to the 
Company of Lmdtn Apothecaries ; where ^e may obferve a 
-great Variety of fuch Plants, as are nftffiil and entertaining to 
iche Curious, as well Exefick as Domefticks : And after this, the 
Phyfick Garden at Oxford takes place in Reputation, from the 
Skill of the late learned Profe0br Mr. ^acoh Bahart, who had 
the Management of it. The Phyfick Garden ^tEdtnlmrghy ac- 
cording to the Account I have of it, is valuable for the Col" 
ie^ion of ufefiil Plants in Medicine; but I doubt the Climate in 
that Country is hardly generous enough to encourage the Growth 
of filch Ptonis as are Natives of the warmer Parts <^ the 
M'orld. 

To thcfe we may add the curious Gardens of Particulars, 
which are famous for their Varieries <^ valuable Plants ^ the 
Chief of which in £«fgi^m/ arc thofe st Badmmtony whofeRar 
rities were collcded fay that incomparable Lady the Dutchefs of 
Beaufivf, Thfi'Gardens belonging .to Samtiel Reytardfon, Efq; 
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at H'tUimkHy near Ujihrulgs-y and the Coliedioh at Mktham\ 
raifed btf Mr. Du Be'n\ aod at Cheamt iti Surrey, 'by the 
Care and Skill of that excellent FlowriO: the HoD0ika'^4i Liiffde^ 
Lkydy D. D. with whicifa we mofl; al(b mention that numerous 
CoUedion made by the ingenious Mr. Tho, F^ir child at ffextoff^ 
from every one I have yet nam^d, both at home and a-> 
brood.. 

This is the Sum of our En^ijh Gardens for Curiofityy- hot to 
mention my own CoUe^ion, which, with more tlian ten Yearif 
Pains and Expence I got together ; which is enough toiupport 
the Spirit of Botany, and to which every Lover of that Science 
oaght to addieis himielf, for his Satisfa^ion in the Knowledge 
of Plants^ 

But to make good the Title of this Chapter, I come now to 
{peak of Frmf-Trees } and firft of all of the Orange, which this 
Year my worthy Friend Mr. Curtes of Putney has treated in a 
very parttcnlar manner, and has had that Succds, that I have 
learnt it is pebble to have a staffed Tree or Plant of that kind 
in five or iix Months^ from the Seed or Kernel, I have obfenr'd 
in another Work, that the Seed of a Lemon will produce a Piata 
much more vigorous than that of an Orange, in the ^me 
ipace of time; and therefore the carious Gentleman above- 
named ufed Lemon Stocks, rather than thofe of Oranges-^ 
but not more than four Months from the Kernel, he ciit 
the ceoder Stems of thefe Horizontally, about half an Inch 
above the Ear-Leaves, and flit it down about hdf an Inch, as 
in the Figure; and that his Deiign might be agreeable to the 
Laws-of Nature, he prepared Qons of good bearing Trees, which 
were then tender in ihoot^ and conformable to the Strength and 
Age of the Stock , fo ^ to anfwer the Bignefs of it ; and prun- 
ing the Lower End Wedgc*wifc, fix'd it in the prepared Stock, 
and tied it with Worfled^ which takes little -room, and is fiib- 
' fervient 
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ijcrvicnt to Variety of Weather, byftretching orflirinking, as the 
. Air alters its Property ; over this Binding he pats a fmall Quan- 
tity of graffing Wax, and in a few Days the Stock and Cion are 
join'd, land become as much one Body as other Graffs and Cipis 
will do in two Months. As this will do in Orange-Trees^ 1 doubt 
not but every other kind of Frutt may be as eafily propagated, 
and then we (hould enjoy this Satisfaction, that where a and or 
Gr(^^ in the common Caie, is hard to be got, we could anfwer 
pur End as well by a tender growing Shoot. But the Excellency 
of this Difcovery feems to open a new Field of Knowledge, whica 
I fhali examine into hereafter. 

In the next place I come to enquire into the common Com- 
plaint of thofe Gentlemen, who wait with Impatience for the 
bearing of the Fruit-Trees they have planted j and for that Rea- 
fbn I have contrived a Method, which I think will be fatisfado- 
ry to them ; and whereby there is not any Month in the Year, 
in which they may not plant their Gardens, but efpecially their 
Walls, with any Fruits they defire, by which Means they will 
not only gain two or three Years time, but may even bring theij: 
Trees into their Gardens with Fruit upon them, and fb be fatis-^ 
fied they poifefs the Varieties they delire. 

To do this, I have engaged fome Nurfery Men to provide 
a large Number of Boxes, whole Frame and Sides may be taken 
to pieces at pleafure, each of thefe Boxes to meafiire eighteen 
Inches over, and as many in depth ; in thefe I advife a ;^t of 
Fruit-Trees to be planted, of the beft Kinds, and train'd up in 
the fame manner that we ufe to thofe Trees which are plated a- 
gainfl Walls, giving them their regular Pruning iBx)m time to 
time, and direding their Branches and Twigs in the Pofture 
they ought to lie u^on Efpaliers made oi Arbour-poles: When 
thele Trees are brought to bear, we may transport them to any 
Diflance with their Cafes, without injuring them ; and be it at 

what 









:■■/.■ 



o 



*^^ 


$€-' 


c::l 


^iA. - 


4:5 


ijrtfi ■■ 


a. 

> • • 


vO 




Ti»0 ; 


» 


- ^ 






I .' * ■■ 

■» ^* 

■ ■ ^ * 



•i*^ 



M 




A^.j 



■^^::sS^0K/^^^^ ^^^^K. . , 



mmmmm 




^,<* 




Works 0/^ Nat u RE. 191 

what jSeafbn it will, they may be (et into the Ground at once, 
with their whole Clump of Earth, aad without receiving any In- 
jury. In this Operation, Care muft be taken in taking off the Ca- 
fes, that the Clump of Earth is not crack'd or broken, leafl: the 
Air get in ; the Bottom-board therefore muft be interr'd" with 
the Tree, and the remaining Parts of the Cafes may ferve a- 
gain. 

To conclude tnis Chapter : I recommend the raifing of all 
forts of Flowers from Seeds ^ and, I think^ there can be no 
greater Motive to encourage our Gardeners to this Undertaking, 
than direding them to Dr. Lloyd's of Cheame, Mr. Dunklyn's 
at Clapham, and my Friends Mr. Greenh'tllzt Mr. Htdnfs in 
Putney, and Mr. Fairchild, where they may obferve wonderful 
Colle(^ions of Flowers, viz. Ranuttcules, Bulbofe Iris, &c. late- 
ly raifed from Seminaries difcreetly made by thofe Artifts. 

Explanation of the Plates relating to this Chapter, 

Fig. I. A Cion eta from a tender Shoot of the Orange-Tree, 
which is the youngefi Sprout that could be cut from thence. 

Fig. II. A young Lemon Plant in its firfi Growth, when the 
Bsa-heayes are upon it, agreeable to the Age, Strength, and Big- 
nefs of the Graff. 

Fig. III. A Fruit-Tree planted in a Cafe, and trained up in 
Efpalier, fo that it may be planted aganfi a Wall at any Seafon, 
even in Flower or Fruit, in the Situation we deftre, without in- 
juring the Tree -, deftgiid for the Advantage of fuch as cannot 
plant their Gardens at their own time. In this Figure the Cafe 
isfo contriifd, that it may upon this Occafton be taken to pieces, 
and returrid to the Place it came from, without doing nurt to 
the Plant. 
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CHAP. XVIL 

(y V I N E s, the befi Method of Prunmg them ; mtb 
Jme proper Hints for fuch as delist in raifing 
forward Fruits. 

ALT HO* I have treated of the Culture of f1»« in aDother 
Work; the Opportunities I have had fince of making 
Ob/ervations on the Management of P^inci in France^ g»^rcs ntc 
OccaHon to mention ibme Improvements which are pleaiant and 
profitable^ and may greatly forward the Ripening of that delici- 
ous Frutt in England. 

It is oblcrvable, that every Vineyard in France chiefly de- 
pends on the Fruit produced by Annual Layers ; for the Frutts they 
bear are much larger, and ripe earlier, than what we find grow- 
ing npcm the old ^toch^ whofe greateft Ufe is to yield Branches 
iot the Layers of another Year. This leads us to judge of 
the Methoa of managing our Wall Vines ^ and dire<^s us to 
prelerve the young Wood for the fake of large and good Fruit. 
It is therefore improper to build an high Wall ^oxVines^ becaufe 
all old Wood fhonld be taken away, and the moft Vigorous of 
the young Shoots left at due Lengths for a Crop j and in this 
cafe we muft hav^e regard to the Subftance of the Wood we jpre- 
fcrve : A Branchy for Example, whole Diameter is about half an 
Inch, may be left a Yard long j a Branch of one third of an 
Inch in I'hicknefs, about two Foot ,• and fb in Proportion ^ and 
at the fanje time, in convenient Places, two or three Buds muft 
be kept to fupply Branches for the following Year. 

This 
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This Summer I confrder'd further of the Method of raifing 
fl»es; and among many Experiments I made, I found onc^ 
\iidbich, I think, will be of extraordinary Ufe, by giving us that 
Satisfaction which we have long wanted, of planting Sets, or 
Cuttings of f^tnes, all the Summer Sealbn ; fb that where we are 
fure of a Grape we like, we may at any time propagate as 
many of that iort as we pleafe. 

In A/<ay, which is the Month when i;ho(e Gardeners who have 
pruned unskilfully, are obliged to difinember their Vines of the 
crouding Branches^ which begin to bud out, we may plant 
every Shoot they pull off with the fame Succefs that we arc ufed 
to make Nurferies of *em in November^ December^ or any df 
the Wintier Months. In this Pradice we mufl covet the Part 
that is to be interred with common (oft Soap ; and from a Shoot 
thus managed, we are fure of a (trong Plant before the colder 
Seafbns reach us, as I have experienc'd. By this Method we 
learn two Things, firfl, that Soap is of excellent Ufe to the Im- 
provement of the Growth of /^«f5 j and in the next place, that 
we may gain a Year by this new Difcovcry : And from the whole 
I gather thus much, that Soap is the be(t Manure for Vtnei in 
general. 

I next come to defcribethofe Methods now in Ufe for producing 
of forward Fruhs^y means of artificial Heats, fiich as Coaloi Wood- 
fires, or Horfe-htter. The firft is by building Ovens at cer- 
tain dif^ances at the Back of the Walls, and keeping them con- 
tinually warm, from January, till the Sun*s Power is ftU^cient 
of it felf to maintain the Growth of the Plants growing afaioft 
fuch Walls, as it is now pradis'd at his Grace the Duke oiRut^ 
land's, at Belvoir Cajlle, whereby the lateft Kinds of Grapes 
are commonly ripen'd about July, or Auguji -, but in this Me- 
thod we mud: likewife take notice, that during the cold Seafbn, 
when thefe Fruits arc forced to fhoot unfeafbnably, the Plants 
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wxSk be cover'd with GlafTes, to prevent the Injuries they might 
receive from Frofts. 

But the Method which Mr. Millet takes to force Cherries y A- 
hricotSy and fbme other Kinds of /r«//, I take to be much the 
cheaper way, which is by building a Pale of five oi: /ixFoot 
high, compofed of Deal-boards an Inch thick, clofely jointed, 
on the South of which he nails his Trees ^ and about December 
lays a Coat of Horfe-Dung to the Back, about three Foot thick 
at the Ba(e, floping, to about a Foot and half at the Top, which 
for about fix Weeks ftrikes a Warmth thro' the Boards, (o agreeable 
to Vegetation, that the Planu bloffom and difoofe themfeives to 
bear huit in great Abundance. Here I muft clbferve, that when 
the Weather is moderate, he. gives them what Air he can, by 
properly opening the GlafTes which ftand before them; and that 
when the Litter at the Back of the Pale has loft its Heat, he re- 
news it fi-om time to time, till the Seaibn becomes natural to 
the Growth of Trees. 

Having given my Readers what I at firft proposed, viz. A 
Philofophical Account offome Works of Nature^ in the Mineraly 
Vegetable^ and Animal Parts of the Creation^ in as many In- 
ftances as Time would admit for the ricccffaiy Experiments, ^c. 
I am now to inform them, that as this EiTay fhall give Satisfa- 
dion, and the Author receive Encouragement in his Underta- 
king, more of his Time fhall be "employ'd towards carrying on 
a Work fo ufefiil to Mankind, which, by degrees, may frame a 
general and compleat Body of Experimental Natural Philo- 
fophy. 
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I. 'T' H E Hiftory of Succulent Plants^ containing the Aloes^ 
X Ftco'tdsy (or Ftg'Mar'tgolds) Torcb-Th'tfths, Melon-Thi- 
filesy and inch others as are not capable of an Hortus-Siccuu 
Engrav'd from the Originals on Copper-Plates j with their De* 
fcriptions, and Manner of Culture. By R, Bradley y F. R.S. 

II. New Improvements of Planting and Gardening, both Phi- 
lofbphical and Pradfcical ,• explaining the Motion of the Sapy and 
Generation of P/i^w/j; With other Difcoveries never before made 
publick 5 for the Improvement of Foreft-Treesy Flower-Gardens, 
or Parterres -, with a new Invention, whereby more Defigns of 
Garden Plants may be made in an Hour, than can be found in 
all the Books now extant. Likewife (everai rare Secrets for the 
Improvement of Fruit-Trees, Kitchen-Gardens y and Green-houfe 
Plants. To which is now added the Gentleman^s and Gardener's 
Kalender. The whole Illuftrated with Copper-Plates. By R, 
Bradley y F. R. S. The Third Edition. 

Jn the Prefsy and fpeedily will be Publijh'dy 

III. A Philofophical Treatife of Agriculture j or, a new Me- 
thod of Cultivating and Increafing of all forts of Treesy Shrubs, 
and Flowers j being a very curious V/ork. Enrich'd with ufeful 
Secrets in Nature, for helping the Vegetation of all forts of 
Trees and Plants, and for fertilizing the moft (lubborn Soils. By 
G. A. Agricola, M. D. and Dr. in Philofbphy at Ratisbonne, 
Tranflated from the German -, with Remarks. Adorn'd with 
Cuts. The whole Revis'd and Compar'd with the Original: 
Together with a Preface confirming this new Method, By 
R. Bradleyy F. R, S. 
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